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1. г˔ІϾ˔Іχᵵ  

1-1. ᾝ ρᴿ  

 

◕ τΣΪϥὺ ῬⱧπψ ὺ̋ ῬⱧχⱢ∙֫ τϢμο βϥῖ χ Ϟ ή̋ϘίϘσ Φήʾ

χⱢ∙Ϭᴒᵰʾᴒ ϒӱ ήδϥˮжІЕмрЫϱи˯ Ϭ῟ ᴟβϥάρχ ΰήΥᴿ ρΰοấΫ

ϣϦοΜϥʻάϦϣχᴿ ψʺῬⱧꜛ χ ʺϬԏΦṞάβιΪπψσΨט Ỹᵊπ “♁ϛχ Ϭ α

ήδϥσςʺự χ ᶨϞ ◕Ṑ τϜֲốϬẉϖβʻ 

άχθϛʺꜛ כּ Ϟꜛ ֫‚ἷЖк˔рˢ кЩАЕˣϬⱢ∙֫ τᶨ βϥ ΥᾆẕήϦοΜ

ϥΥʺ ◕ τΣΪϥ GPSτϢϥӡ ӡχ ӗ ϞʺSLAMṪ χЀІЕχ‰ήϞ χ σςʺ

◕ τΣΪϥ ᶎπӗ σ кЩАЕꜛ ᾝχθϛχᴿם‚֫ ψ Μʻ 

  

Ṝᴿ χᵔὨτΰΪʺ2022 χˮ3D ◕ЯДиρ BIMϬᶨ ΰθЯРзГϰꜛ ֫‚ЄІГЭ˯ẉό

2023 χˮ3D ◕ЯДиρ BIMϬᶨ ΰθЯРзГϰꜛ ֫‚ЄІГЭˢЖк˔рˣv2.0˯ˮ 3D ◕Я

ДиρBIMϬᶨ ΰθЯРзГϰꜛ ֫‚ЄІГЭˢּכ ˣv2.0˯πψʺּכ ρЖк˔рζϦηϦτΣΜοӟ

ᴞχᵫ Ϭ“μθʻ 

כּ τΣΜοψʺ Τν‰ χꜛᾪӡ ӡ︣ ρΰοʺ3D ◕ЯДиϬ ΰθᴠ Ἃḧ χ

и˔Е πᴠ כּ ẉόᴠ LiDARϬᴶ ήδϥάρπ︡ ΰθ ἪΤϣ ἪЫАФϬ⌠ βϥϯиЁзЇ

ЭϬᵫ ΰʺάϦϬ ΜοᾝםἋḧχꜛᾪӡ ӡϬ“ΞЄІГЭϬᵫ ΰθʻ 

Жк˔рτΣΜοψʺ3D ◕ЯДиρ BIMϬ ›ΰ Ἢᴟΰο ϣϦθ ›ЫАФϬ Μθ LiDARꜛᾪӡ

ʺGPS ӡʺẉόРЅвϯиϱЗ˔ЄаиϷЖЮЕзˢVIOxs τ︡ ήϦθϸЮжᵊ χ ᴟ

Ϭ ΠϥάρπЖк˔рχӱ Ϭ▄ βϥṪ ˣϬ Μθꜛᾪӡ ЄІГЭχὫᴮϬ ›βϥάρπʺ

‰ ʺ ЀІЕʺІϾ˔жУиσᴒ ᵰπχЖк˔рχꜛ ֫‚ЄІГЭϬᵫ ΰθʻάχЄІГЭϬ Μ

θם τϢϤʺ ›ЫАФϬ ΜθᴒᵰΤϣᴒ ϒχЖк˔рχꜛ ֫‚Υᴦ σάρΥᶎ ήϦʺԁ χ

ᴮϬ θʻ 

  

ԁ πʺꜛ כּ ϞЖк˔рρΜμθᾤˑχЯРзГϰχꜛ ֫‚Ṫ Ϭᵫ ΰθϜχχʺжІЕмрЫ

ϱи Ϭּזᵓם βϥθϛτψʺ ʾ Ϭ ›ΰθԁḤΰθꜛ ֫‚ЄІГЭχᵫ τϢμο ῀

χ ὀϬ ϥ ΥΚϥʻ 

  

https://www.mlit.go.jp/plateau/use-case/uc22-024/
https://www.mlit.go.jp/plateau/use-case/uc23-17-1/
https://www.mlit.go.jp/plateau/use-case/uc23-17-2/
https://www.mlit.go.jp/plateau/use-case/uc23-17-2/
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1-2. ᴿ ᵔὨχϯФк˔Ў 

 

₈ᵕχם ᾓπψʺ2023ם χˮ3D ◕ЯДиρ BIMϬᶨ ΰθЯРзГϰꜛ ֫‚ЄІГЭˢЖк˔

рˣv2.0˯ˮ 3D ◕ЯДиρBIMϬᶨ ΰθЯРзГϰꜛ ֫‚ЄІГЭˢּכ ˣv2.0˯Ϭṁ ρΰοᵫ ΰ

θЄІГЭτᵠ ϬᴥΠϥʻἇ τψּכ χꜛᾪӡ Ṑ ẉόּכ ʾЖк˔рχꜛ ֫‚ὓᵊ ӛ/Ϸ

Чй˔ЄдрΥᴦ τσϥϢΞʺЖк˔р GCS*1ϯФзˮSENSYN CORE Pilot˯s ӟᴞʺSENSYN CORE 

Pilotˣτ Autocareˢּכ χꜛ ֫ ЊТЕϳϴϯˣρ ὀβϥθϛχ MQTT*2Ϭᶨ ΰθЮАЈ˔Ѕχ

ΰ ḊṐ ϬᴥΠϥʻάϦτϢϤʺ ʾ Ϭ ›ΰθꜛ ֫‚ЄІГЭϬ  ΰʺ кЩАЕ

ὀτϢϥжІЕмрЫϱи χםᾝϬ ◙βʻ 

  

ЄІГЭϬ Μϥάρπʺ ◕ χᴒᵰἋḧϞᴒ Ἃḧʺὺ τלμθ Ἃḧσςʺ χӰσϥἋḧ

ϬЄ˔ЭйІτӱ βϥжІЕмрЫϱи Ϭ“Ξθϛχּכ ʾЖк˔рχꜛ ֫‚Ḛ /ЯИЌзрϽϬ

ḛӬτם“πΦϥ▫ ϙϬ  βϥʻ 

 

̎1 Ground Control Systemʿ ‚ἋṐϬ ḧΥ ῈβϥθϛχЄІГЭ 

̎2 MQ Telemetry TransportʿMessage Queuing Telemetry Transportχ ʻЮАЈ˔Ѕ◙ΰЬЖиϳϴϯ

χϯФзϾ˔Єдр π► ήϦϥʺTCP/IPτϢϥPub/SubἷД˔Ќ ЯДиχὖ σД˔Ќ Фк

ЕЀи 

 

 

1-3. ᴣ  

 

┌₈ʺ ◕ τΣΪϥὺ ῬⱧπψⱢ∙֫ τϢϥῖ Υᴿ ρσμοΜϥʻ2ⱳᾕ σ ӱ ρ

ᶓΰο3ⱳᾕ σӱ Υᴦ τσϥρ Ὂ χ ΥῲΥϤ ῖ̋ χḜ Υםᾝᴦ πΚϥ ζ̒χθϛꜛ

֫‚ᴦ σЖк˔рϞ כּ ˢAGVxχᶨ τϢϥᵔὨΥṍ ήϦοΜϥʻ 

ԁ π G̋PSӡχϙχꜛ ֫‚πψ Р̋иχḧσςτΣΜοψꜛᾪӡ χ ΥӂΨσϤʺ ᶎπӗ

σ֫‚Ϭ πΦσΜάρΥΚϥʻήϣτʺ֫‚τ σ ρΰο ḧⱧỘּיΥ ằβϥ3DЫАФϬ

δίϥϬ γʺ ϞД˔Ќ ὀʺϸНйАЅ χ πᴿ ΥΚϥʻ 

ζχθϛʺGPS ӡτϢϥӡ ︡ τᴥΠʺϷ˔ФрД˔ЌπΚϥ 3D ◕ЯДиϬ LiDARꜛᾪӡ

τ βϥάρπʺ‰ πӗ σꜛᾪӡ Υ“ΠϥάρΥṍ ήϦοΜϥʻ 

  

Ϙθʺᾝ ψּכ ʾЖк˔рψ ᾤτꜛ ֫‚Ϭ“ΞάρΥԁ πΚϥθϛʺꜛ ֫‚Ḛ /ЯИЌзрϽ

ЄІГЭϜζϦηϦ ∕ΰʺ χЄІГЭϬ ⌠βϥ ΥΚϥʻάχϢΞσ֫ χᴿ ϜΚϤʺּכ ʾ

Жк˔рϬ Μθ ʾ ΰχꜛ ֫‚ψˮἋρ χ θσЯРзГϰЂ˔РІ˯ρΰοּזᵓם ήϦϥ

τ♩μοΜσΜʻ 

ζχθϛʺꜛ ֫‚Ḛ /ЯИЌзрϽЄІГЭϬםᾝβϥάρπʺ θσЯРзГϰЂ˔РІρΰοχꜛ

כּ ẉόЖк˔рχּזᵓם Ϭ ◙βʻ  

https://www.mlit.go.jp/plateau/use-case/uc23-17-1/
https://www.mlit.go.jp/plateau/use-case/uc23-17-1/
https://www.mlit.go.jp/plateau/use-case/uc23-17-2/
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1-4. ⱧỘṐᵓ 

 

 1-͍  ⱧỘṐᵓ 

‮   

̧  יּ ὺ ⱧỘּי 

 ̧ ֫ Ђ˔РІⱧỘּי 

Ђ˔РІᴠ   ̧ ꜛ כּ “ẉόЖк˔рꜛ “τϢϥжІЕмрЫϱи Ђ˔РІ 

ü ԁЄІГЭπּכ ʾЖк˔рχ֫‚Ḛ ϬмрІЕАФπ ᴦ ρβϥά

ρπʺⱧỘּיτϢϥ кЩАЕꜛ ֫‚χ М˔Жиχ ᴞϞ ằᴣ χ

ΰ τṄ πΦϥ 

ằᴣ   ̧ 3D ◕ЯДиϬᶨ ΰθʺּכ χꜛ “ẉόЖк˔рχꜛ “Ϭᴦ ρβϥ֫

‚Ḛ /ЯИЌзрϽЄІГЭτϢϤʺ ◕ χὺ ῬⱧτΣΜοⱢ∙֫ τϢϥ

ῖ χḜ Ϭםᾝβϥ 
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ם .2 ᾓχᵵם  

ם .2-1 ᴠ  

 

┌ ם ᾓπᵠם ϬᴥΠθSENSYN CORE Pilotτ ᴥᵫ ϬᴥΠϥάρπʺּכ ʾЖк˔рϬ ›ΰθ

ꜛ ֫‚ὓᵊ ӛБ˔и/ꜛ ֫‚ϷЧй˔ЄдЗиБ˔иϬ  βϥʻּכ ʾЖк˔рϬ ⱲτḚ βϥϱ

рЌТϴ˔ІϬ Πϥάρπʺ σ ꜡ϬⱱθσΜг˔Ѓ˔πϜḛ τ ᴦ ρβϥʻ 

 

כּ χꜛ ֫‚τΣΜοʺ χ3D ◕ЯДиτϢϥꜛᾪӡ τᴥΠ R̋TKӡД˔ЌϬᶨ βϥάρ

πʺּכ χꜛᾪӡ Ϭם йЦиτΰ ήδϥʻ 

 

ם .2-2 Тк˔ 

 

 

ם 2-1  Тк˔ 

 

2-3. ᾁ ЪϱрЕ 

 

 ̧ ʾ χםᾝ 

ü SENSYN CORE Pilotχ ᴥᵫ Ϭβϥάρπʺ ψӰσϥ︣ Ϟ πḚ ήϦοΜθּכ ʾЖ

к˔рϬ ›ΰʺ ԁUIπḚ ᴦ ρβϥʻάϦτϢϤʺּכ ʾЖк˔рχзϯиЌϱЭσӡ

Ϟ֫‚ІГ˔ЌІχЯИЌзрϽΥ ԁχЄІГЭπם☼ᴦ ρσϥ 

ü ם∑χⱢ∙֫ Ϭ ΰʺ1ЂϱЇ150g χ ἷ Ϭ ∏ΰʺ ʾ ΰχꜛ ֫‚Ϭ

ᵕ♯“βϥάρπʺ χםᾝ Ϭᶎ βϥ 

 ̧ RTKӡД˔ЌϬᶨ ΰθּכ χꜛᾪӡ χΰ  

ü ┌ ΰθ☼ם ἪЫАЎрϽτᴥΠʺ₈ πψ RTK ӡД˔Ќπꜛᾪӡ Ϭ ḁβϥʻ

RTKӡД˔Ќ ḁχ Ϭ ᶓβϥάρπʺּכ χꜛᾪӡ Ϭᶎ βϥ 
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Ṝ͎ χᾁ ЪϱрЕτνΜοψʺ˲ ם .7 Ṫ χṐ Ὧχᾁ ˳πᾁ ὫᴮϬṜ∏ 

 

 ̧ ₈ᵕχם ᾓπᵫם ΰθּכ ʾЖк˔рχꜛ ֫‚ὓᵊ ӛБ˔иχ ᾁ  

ü ּכ ʾЖк˔рχꜛ ֫‚ὓᵊ ӛБ˔иρΰοʺḛ τ ⌠ᴦ σг˔ЃРзГϰχ‰ΜЄІГ

ЭτσμοΜϥΤϬᶎ βϥ 

 ̧ ₈ᵕχם ᾓπᵫם ΰθּכ ʾЖк˔рχꜛ ֫‚ϷЧй˔ЄдЗиБ˔иχ ᾁ  

ü ˮSENSYN CORE Pilot˯χ ᴥᵫ τϢϤ  ΰθ₈ᵕχЄІГЭΥʺּכ ʾЖк˔рχꜛ ֫‚

ϬЯИЌзрϽβϥ πʺḛ τ ⌠ᴦ σг˔ЃРзГϰχ‰ΜЄІГЭτσμοΜϥΤϬᶎ

βϥ 

 

Ṝ2 χᾁ ЪϱрЕτνΜοψʺ˲ 9. BtoBРЅКІπχ ᾁ ˳πᾁ ὫᴮϬṜ∏ 

 

 

☼ם .2-4  

 

 2-͍ ☼ם   

ᶤ ︠  ⇔ 

Ḛ  ⁯ῖ  ◕ộ ФкЅϴϼЕ ДϰйϼЄдр 

ϯϼЈрЎвϯ ФкЅϴϼЕ ЫКЅЮрЕ 

Ῥ יⱧỘּ☼ם  г˔ІϾ˔Іם τΣΪϥФкЅϴϼЕ Ḛ ʾְ֫ 

г˔ІϾ˔Іם τΣΜο βϥBIMД˔Ќχ⌠  

ЈрЄркЩГϰϼІ г˔ІϾ˔Іם τΣΪϥЖк˔р ЄІГЭ  χḼ

ᵊʾᵫ ʾᾁ ʾְ֫ 

ϯЍм˔ФЅаОр г˔ІϾ˔Іם τΣΪϥּכ ЄІГЭ  χḼᵊʾ

ᵫ ʾᾁ ʾְ֫ 

Ẹ☼ם  2025 ⁯∑ ᵓẸᵓ 
 

ם χ ằ 

Ϸ˔ФрД˔Ќᴟχᾂ Ẩ  
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ם .2-5 ϵзϯ 

 

 2-͎ ם  ϵзϯ 

‮   

ם  ∫ ∫◕₆ᴸỸ Ỹ 

 150,000  

ЫАФ 

ˢ ϵзϯ 

ψ ˣ 
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2-6. ІϾЅв˔и 

 

 2-͏  ІϾЅв˔и 

 

Ⱨ6 ‮☼ם  7  

4

Ὦ 

5

Ὦ 

6

Ὦ 

7

Ὦ 

8

Ὦ 

9

Ὦ 

10

Ὦ 

11

Ὦ 

12

Ὦ 

1

Ὦ 

2

Ὦ 

3

Ὦ 

1. ʾ ΰχꜛ ֫‚τḩβϥ Ὧ

Ṱʾם χᾁ  

            

2. BIMʾ3D ◕ЯДиχ              

כּ .3 ЊТЕϳϴϯᵫ              

כּ .4 ὀЄІГЭᵫ              

כּ .5 ʾЖк˔р ›г˔Ѓ˔ϱрЌТϴ˔І

ᵫ  

            

ם .6 “ʾ “ᾁ              

7. ПϯзрϽʾϯрϾ˔Еם☼             

8. B ︡ϤϘρϛ             
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3. ᵫ ІЀ˔Ф 

 

3-1. ᵵ  

 

₈ᵕχם ᾓπψʺжІЕмрЫϱиם τ σˮ ʾ ΰχꜛ ֫‚˯χםᾝϬ ρΰοʺּכ

ʾЖк˔рχꜛ ֫‚ὓᵊ ӛ/ϷЧй˔ЄдрБ˔иχᵫ Ϭ“Ξʻ 

Ϙθ כּ̋ χꜛᾪӡ ᵠ χθϛʺ ἪЫАЎрϽιΪπσΨ R̋TKӡД˔Ќπꜛᾪӡ Ϭ

ḁβϥ▫ ϙϬ  βϥʻ 

 

 

3-2. ᵫ  

 

ФкЅϴϼЕπψʺὺ ᾝ τΣΪϥὺ Ɫ∙χжІЕмрЫϱи χ῟ ᴟϬ ◙ΰʺЖк˔рρꜛ

כּ χ τ ᴂΰθꜛ ֫‚ЄІГЭϬᵫ ΰθ ṁ̒ ЄІГЭρΰοψ⁯ πᵫ ήϦθУжϳЃЦ

˔ІχЖк˔р GCSϯФзSENSYN CORE PilotϬ ΰʺSENSYN CORE Pilotτᵠ ϬᴥΠϥάρπʺ

ԁЄІГЭ πЖк˔рΣϢόּכ χи˔Е⌠ ΣϢόЯИЌзрϽπΦϥḕẽϬ  ΰθʻϘθʺּכ χ

ꜛᾪӡ Ϭΰ ήδϥθϛʺꜛ כּ τ RTK-GNSSӡДНϱІϬ ∏ΰʺ χ ἪЫАФ

Ϭ Μθꜛᾪӡ ρ ϙ›ϩδθ θσꜛᾪӡ ϯиЁзЇЭϬᵫ ΰθʻ 

 

SENSYN CORE PilotψʺЖк˔рχ “и˔Еχ ρʺ “ χЖк˔рӡ χ ꜘϞ “◙ꜘϬ“Ξθ

ϛχϷЧй˔ГϰрϽБ˔иπΚϤʺ ḇ σЖк˔р֫‚Ϭ ρΰο ΰοΜϥʻ ЄІГЭψάϦϘ

πτʺꜛᾪӡ ЄІГЭΤϣ︡ ΰθꜛᾪӡ ӡ ϬSENSYN CORE PilotπзϯиЌϱЭτ ꜘ

ΰϷЧй˔Ќ˔χ “ ⌠Ϭ◦כβϥθϛʺ ἹД˔Ќ ΠṐ ʺPLATEAU-TerrainᴂṐ ʺROSЮА

Ј˔Ѕ ΰ ḊṐ ʺ ♁Ṑ Ϭᵫ ʾ ∏ΰθʻSENSYN CORE PilotρЖк˔рχ ΰχ Є

ІГЭϬᶎ ΰοΜϥʻ 

 

Autowareψʺꜛ כּ χᵫ ρ֫ Ϭ◦כβϥθϛχϷЧй˔ЄдрЄІГЭπΚϤʺІЭ˔Їσꜛ

֫ χםᾝϬ ◙ΰο ήϦοΜϥʻ ЄІГЭψʺּכ χЈрЂ˔Τϣ︡ ΰθД˔ЌϬзϯиЌϱЭτ

ʾ ꜘΰʺϷЧй˔Ќ˔χ֫“ ⌠Ϭ◦כβϥṐ Ϭ ΠοΜϥʻἇ τψʺꜛᾪӡ Ṑ ʺ ᵲ

ᾁ ρᵕ Ṑ ʺὊ ὓᵊϯиЁзЇЭʺROSЮАЈ˔Ѕ ΰ ḊṐ ʺừẍ ♁Ṑ Υᵫ ʾ ∏ήϦ

οΜϥʻ 

 

ФкЅϴϼЕπψЖк˔рρּכ Ϭ ԁЄІГЭπ֫‚Ḛ βϥθϛχ UIϬ θτᵫ ΰθʻϘθʺ

Жк˔рχꜛ ֫‚/ЯИЌзрϽЄІГЭπΚϥSENSYN CORE Pilotρʺּכ χꜛ ֫“ϷЧй˔Гϰр

ϽЄІГЭπΚϥAutowareχḧπ Ϭ ΰτϞϤ︡Ϥβϥθϛ M̋QTT*2Ϭᶨ ΰοAutowareΤϣχ

Ϭ σἹ꜠τ Ḋβϥ▫ ϙϬ  ΰθʻάϦτϢϤʺ χЄІГЭḧπД˔Ќχ Ϊ ΰΥᴦ ρ
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σϤʺSENSYN CORE Pilotπּכ ʾЖк˔рχГйЮЕз˔ Ϟʺꜛ ֫‚χᵫ◐Ϟḁ χᶎ Υᴦ

ρσμθʻ 

 

ⱳτʺּכ χꜛᾪӡ ΰ χθϛʺAutowareχꜛᾪӡ Ṑ τʺRTK-GNSSӡχД˔ЌϬ︡

Ϥ₅ϙʺ χ ἪЫАЎрϽχꜛᾪӡ Υ ᴞΰθ ›τ RTK-GNSSӡχꜛᾪӡ τ ΦḊΠ

ϥкЅАϼϬ θτ ᴥΰθʻἇ τψʺꜛ כּ χМ˔Жϳϴϯ  ρΰοʺ ◓ Ὲᴦ σ4Ер

ЕжАϼτЊТЕНрϼּז χRTK-GNSSӡДНϱІˮ ichimillρ˯Ousterּז χLiDARˮOS-1-64˯̋

ꜛᾪӡ ӡχЊТЕϳϴϯϬם“βϥPCψSystem76ּז ˮkudo˯Ϭ► ΰʺˮ ichimill˯Τϣ︡Ϥ₅ϭι

NMEAἹ꜠χД˔ЌϬLiDARˮOS-1-64˯Τϣ︡ ΰθ ἪД˔Ќρ ΰθʻ ψ ἪД˔ЌϬᶨ ΰθ

ꜛᾪӡ χϙ“μοΜθΥʺάϦτᴥΠοʺ ἪД˔ЌτϢϥꜛᾪӡ ˢ ἪЫАЎрϽχ ḩ

ˣΥԁ χṁ Ϭᴞᵕμθ ›τʺRTK-GNSSӡπꜛᾪӡ Ϭ Ξάρπ ΰ Ϭ μθʻ 

 

Жк˔рχМ˔Жϳϴϯ  ρΰοψʺ2023 χˮ3D ◕ЯДиρ BIMϬᶨ ΰθЯРзГϰꜛ ֫‚

ЄІГЭˢЖк˔рˣv2.0ˢhttps://www.mlit.go.jp/plateau/use-case/uc23-17-1/x˯ ʺDJIּז ˮDJI 

Matrice 300 RTK˯ϬЦ˔Іρΰθ ꜛṐ Ϭ► ΰθʻ 

 

ם ϵзϯρΰοψʺ ∫ ∫◕ Ỹχ☼ ⱧỘˢPW ῬỸˣχῬⱧᾝ Ϭ ΰθʻꜛ ֫‚

τ σ 3DЫАФ χθϛʺ3D ◕ЯДиχὺ ЯДиˢLOD3xΣϢό ◕ ЯДиˢLOD3xϬ

Ц˔Іτԁ ὺ χ BIMЯДиϬ Ḋΰο ϣϦθὺ ЯДиˢLOD4xϬЫ˔Ѕβϥάρπʺԁνχ

CityGMLТϮϱиϬ ΰθʻⱳτ Ж̋к˔р χ ἪЫАФτνΜοψʺTrimeshжϱУжзϬ Μοάχ

CityGMLТϮϱиχ ϬЂрФзрϽβϥάρπ ΰʺꜛ כּ χ ἪЫАФρΰοψ P̋LATEAU 

PCL GeneratorὊ π ήϦθ ἪЫАФˮPCLGЫАФ˯Ϭ ΰθʻ 

 

ЄІГЭχᾁ ρΰοʺЖк˔рʾּכ χи˔Е⌠ ʾ֫‚Ḛ χ כּʺ χꜛᾪӡ Ϭᾁ

ΰθʻ 
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ם .4 ЄІГЭ 

4-1. ϯ˔ϺГϼЎа 

4-1-1. ЄІГЭϯ˔ϺГϼЎа 

 

 

 4-1 ЄІГЭϯ˔ϺГϼЎа ˢЖк˔р › Д˔Ќ ˣ 
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 4-2 ЄІГЭϯ˔ϺГϼЎа ˢ “ὓᵊ˙Жк˔рꜛ ֫‚ˣ 
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 4-3 ЄІГЭϯ˔ϺГϼЎа ˢּכ ἪЫАФ⌠ כּ˙ ꜛ ֫‚ˣ 
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4-1-2. Д˔Ќϯ˔ϺГϼЎа 

 

 

 4-4 Д˔Ќϯ˔ϺГϼЎа ˢ › Д˔Ќ ˣ  
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 4-5 Д˔Ќϯ˔ϺГϼЎа ˢ “ὓᵊ˙Жк˔рꜛ ֫‚ˣ 

  

Д˔ЌUI
Д˔Ќ

Д˔ЌЦ˔І
ТϮϱи
ІЕй˔Ѕ

ЊТЕϳϴϯ

ELAS

SENSYN CORE Pilot

˲FN009˳
РЅвϯиϱЗ˔
ЄаиϷЖЮЕз

˲FN002˳
Д˔Ќ ₅

˲FN003˳
Ὂ ὓᵊẉό

“◙ꜘ

˲FN004˳
LiDARк˔ϸз
Љ˔Єдр

˲FN005˳
LiDAR ӡ
ЎϴАϸ˔

˲FN006˳LiDAR
ӡ ℅ Ḋ

˲FN007˳
GNSS ӡ
ЎϴАϸ˔

˲FN008˳
GNSS ӡ
℅ Ḋ

˲FN011˳
ᵲ ᵕ

˲FN015˳
Ὂ ὓᵊUI

˲FN019˳
כּ ʾЖк˔р
ӡ ᴦ♪ᴟ

˲FN010˳
ӡ ›

˲FN012˳
▄

˲FN013˳
Ṑ Ὲ

˲FN014˳
ἹД˔Ќ Π

˲FN016˳
PLATEAU-

Terrain ᴂṐ

˲FN017˳
ROSЮАЈ˔Ѕ

ΰ Ḋ

˲FN020˳
ừẍ ♁

LiDAR
ІϺарД˔Ќ
Point CloudἹ꜠

GNSS ӡД˔Ќ
NMEAἹ꜠

ᴥ ʾ
ᶆ Д˔Ќ

ROSЮАЈ˔ЅἹ꜠

ᵊ Д˔Ќ
ImageἹ꜠

› Д˔Ќ
PCDἹ꜠

“Ὂ ὓᵊ
ʾ֫‚ᵫ◐◙ꜘ

зϯиЌϱЭ
“Д˔Ќ

MavlinkЮАЈ˔ЅἹ꜠

ꜛᾪӡ
ROSЮАЈ˔ЅἹ꜠

Д˔Ќ“ם“
DJI OSDK

ЮАЈ˔ЅἹ꜠

╣ⱳᾕ ῖ℅ Ὁ
LiDARꜛᾪӡ

ROSЮАЈ˔ЅἹ꜠

╣ⱳᾕ ῖ℅ Ὁ
LiDARꜛᾪӡ

ROSЮАЈ˔ЅἹ꜠

ṁ ℅ Ὁ
LiDARꜛᾪӡ

ROSЮАЈ˔ЅἹ꜠

╣ⱳᾕ ῖ℅ Ὁ
GNSSꜛ ᾪӡ

ROSЮАЈ˔ЅἹ꜠

ṁ ℅ Ὁ
GNSSꜛ ᾪӡ

ROSЮАЈ˔ЅἹ꜠

˲IF201˳

˲IF202˳

˲IF203˳

˲IF204˳
˲IF203˳

˲IF202˳

˲IF202˳˲IF202˳ ˲IF202˳

˲IF201˳˲IF201˳ ˲IF201˳ ˲IF201˳ ˲IF201˳

˲IF201˳

˲IF205˳

˲IF205˳

˲IF205˳

˲IF205˳

˲IF205˳

˲IF205˳

˲IF205˳

˲IF205˳ ˲IF205˳

˲IF301˳

˲IF301˳

˲IF102˳

˲IF205˳

˲IF102˳

˲IF102˳

3D ◕ЯДи
ὺ LOD2
CityGMLἹ꜠

3D ◕ЯДи
ὺ LOD4
CityGMLἹ꜠

˲IF302˳
˲IF303˳

˲IF205˳

˲IF205˳

˲IF205˳

˲IF102˳

DJI OnBoard SDK

ừẍ ♁◙ꜘ

Mosquitto
˲FN110˳

Д˔Ќ ʾ

˲FN018˳
MQTTЮАЈ˔Ѕ
рϽ ΰ Ḋ

˲IF207˳˲IF208˳

˲IF207˳

˲IF208˳
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 4-6 Д˔Ќϯ˔ϺГϼЎа ˢּכ ἪЫАФ⌠ כּ˙ ꜛ ֫‚ˣ 

4-1-3. М˔Жϳϴϯϯ˔ϺГϼЎа 

4-1-3-1. ΰθМ˔Жϳϴϯԁ  

 

 

 

 4-7 М˔Жϳϴϯϯ˔ϺГϼЎа ˢ ἪЫАФ ˣ 
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 4-8 М˔Жϳϴϯϯ˔ϺГϼЎа ˢ “ὓᵊ˙Жк˔рꜛ ֫‚ˣ 
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 4-͍  ΰθМ˔Жϳϴϯԁ  

ID    

HW001 Жк˔р DJI Matrice 300  ̧ 3D LiDARẉόEdge PCϬ ∏ΰθЖк˔р “χθ

ϛτ  

HW002 RTK гИАЕ HW001τ ∏

ήϦθϜχϬ►  

 ̧ GNSSӡτϢϥꜛᾪӡ ˢЖк˔р ˣχθϛ

τ  

HW003 3D LiDAR Ouster OS0-64  ̧ LiDAR ЈрЂ˔Ϭ Μθꜛᾪӡ ˢк˔ϸзЉ

˔Єдрˣχθϛχ Ἢ︡ ˢЖк˔р ˣτ  

HW004 Edge PC PICO-WHU4W2-

A11-0004 

 ̧ ᶆЈрЂ˔ Ϭ ΰʺLiDAR к˔ϸзЉ˔Єд

рϞРЅвϯиϱЗ˔ЄаиϷЖЮЕзˢVIOx̋

GNSSӡϬ ΜθFUSIONχθϛτ  

HW005 PC Lenovo 

21B4S0C700 
 

 ̧ ἪЫАФχ ʺẉό WebУжϳЃ πSENSYN 

CORE PilotϬ► βϥθϛτ  

HW006 GἋḧ

Ђ˔Н˔ 

-  ̧ ἪЫАФ τ σД˔ЌϬ βϥ ԁχЂ

˔Н˔ 

HW010 ἪЫАФ

PC 

GALLERIA XL7C-

R45 

 ̧ PLATEAU PCL GeneratorϬṞ ΰʺPCЯИЌ˔π

ἪД˔ЌϬᶎ βϥθϛτ  

HW011 ꜛᾪӡ

PC 

System76 Kudu  ̧ ꜛᾪӡ ӡχЊТЕϳϴϯϬ Τβθϛχ Ubuntu 

PC 

HW012 ּכ ∏ LTEи

˔Ќ˔ 

GLiNet Puli  ̧ ᵰ ЄІГЭ ὀχθϛτּכ τ ∏βϥ LTEи˔

Ќ˔ 

HW013 3D LiDAR Ouster OS-1-64  ̧ ꜛᾪӡ ӡχ ἪЫАЎрϽˢּכ ˣχθϛτ

Μϥ3D LiDAR 

HW014 RTK-GNSSӡД

НϱІ 

ichimill  ̧ ꜛᾪӡ ӡχ ἪЫАЎрϽˢּכ ˣχθϛτ

ΜϥRTK-GNSSӡДНϱІ 

HW015 “ᾁ כּ  EPT-4T 

 

 ̧ כּ χּכ τ Μϥ͐Ер ЕжАϼ 
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4-1-3-2. ΰθМ˔Жϳϴϯ ⇔ 

 

1) ˲HW001˳ Жк˔рʿDJI Matrice 300 

 ̧  

ü Edge PCρLiDARϬ ∏ΰϞβΜ ὓ 

ü ᵰ SDKϬἇ  

ü Чϱк˔ЖΥ Κϥ 

 ̧ ▫ ʾІЧАϼ 

ü ЂϱЇ:810˷670˷430mm 

ü Ω ∏ :2.7 kg 

ü Ω ӊ Ό:15 m/ 

ü Ω “Ⱳḧ:55  

 ̧ ϱЮ˔Ѕ 

 

 4-9 DJI Matrice 3001 

  

 

1 ̔̀ ꜠HPϢϤ ʿhttps://enterprise.dji.com/jp/matrice-300 

https://enterprise.dji.com/jp/matrice-300
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2) ˲HW002˳ RTKгИАЕʿHW001τ ∏ήϦθϜχ 

 ̧  

ü Ṑ τϱрГϽй˔Єдрↄϙ 

 ̧ ▫ ʾІЧАϼ 

ü ᴂβϥ־ ӡЄІГЭʿGPS+GLONASS+BeiDou+Galileo 

ü RTKӡ ʿ1cm+1ppmˢ ΰˣ̋ 1.5cm+1ppmˢ ΰˣ 

 

3) ˲HW003˳ 3D LiDARʿOuster OS0-64 

 ̧  

ü ῲ♪ ᶑ 

ü ὖ ˢ445gx  

 ̧ ▫ ʾІЧАϼ 

ü ּב 10̋πІϺарẩ 30mӟ  

ü Ω Ӥ50mӟ  

ü ♪ 90̃  

ü Р˔Э 64 χᵔ  

ü 520ЪϱрЕ/  

 ̧ ϱЮ˔Ѕ 

 

 4-10 Ouster OS0-642 

  

 

2 ̔̀ ꜠HPϢϤ ʿhttps://ouster.com/jp/products/scanning-lidar/os0-sensor/ 

https://ouster.com/jp/products/scanning-lidar/os0-sensor/
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4) ˲HW004˳ Edge PCʿPICO-WHU4W2-A11-0004 

 ̧  

ü Υ ἷπΚϤʺᶆЈрЂ˔ Ϭ βϥχτ σCPU Ϭⱱνάρ 

 ̧ ▫ ʾІЧАϼ 

ü ЂϱЇʿ 100mmᴅ˷ 72mm 

ü CPUʿ·Ú CoreĤ i7-8665UE 

ü Storageʿ256GB 

 ̧ ϱЮ˔Ѕ 

 

 4-11 PICO-WHU4W2-A11-0004sϷЯГ ˣ 

 

 

 4-12 PICO-WHU4W2-A11-0004ˢϳж ˣ3 
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5) ˲HW005˳PCʿ Lenovo 21B4S0C700 

 ̧  

ü SENSYN CORE PilotϯФзϬ πΦϥχτ σІЧАϼπΚϥ 

 ̧ ▫ ʾІЧАϼ 

ü ЂϱЇ:  305˷218˷17.3mm 

ü CPUʿIntelÚi7-1255U 1.70 GHz 

ü OSʿ Windows 10 Business 64bit 

ü ЮЯзʿ16GB 

ü ІЕй˔Ѕʿ512GB 

 ̧ ϱЮ˔Ѕ 

 

 4-13 Lenovo 21B4S0C7004 

  

 

4 ̔̀ ꜠HPϢϤ ʿhttps://www.lenovo.com/jp/ja/p/laptops/thinkpad/thinkpad-l-series/thinkpad-l13-

gen-3-(13-inch-intel)/len101t0031?orgRef=https%253A%252F%252Fwww.google.com%252F 

https://www.lenovo.com/jp/ja/p/laptops/thinkpad/thinkpad-l-series/thinkpad-l13-gen-3-(13-inch-intel)/len101t0031?orgRef=https%253A%252F%252Fwww.google.com%252F
https://www.lenovo.com/jp/ja/p/laptops/thinkpad/thinkpad-l-series/thinkpad-l13-gen-3-(13-inch-intel)/len101t0031?orgRef=https%253A%252F%252Fwww.google.com%252F
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6) ˲HW006˳GἋḧ Ђ˔Н˔ 

 ̧  

ü ἪЫАФ τ σД˔ЌϬ βϥ ԁχЂ˔Н˔πΚϥθϛ 

 ̧ ▫ ʾІЧАϼ 

ü https://front.geospatial.jp/ 

 

7) ˲HW010˳ ἪЫАФ PCʿGALLERIA XL7C-R45 

 ̧  

ü ἪЫАФ⌠ τ σЮЯзϬⱱνθϛ 

ü χІЧАϼϬⱱνPCΥḗ♪ ᶖקʺ ⌠ π›ϩδο2 σθϛ 

 ̧ ▫ ʾІЧАϼ 

ü ЂϱЇʿ 245mm˷ᴅ360mm˷‰ήˢΩ )20mm 

ü OSʿ Windows 11 

ü CPUʿIntelÚ CoreĤ i7-13700H 

ü ЮЯзʿ16GB 

ü ІЕй˔Ѕʿ500GB 

 ̧ ϱЮ˔Ѕ 

 

 4-14 GALLERIA XL7C-R45 

  

https://front.geospatial.jp/
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8) ˲HW011˳ꜛ ᾪӡ PCʿ System76 Kudu 

 ̧  

ü ꜛᾪӡ ӡχЊТЕϳϴϯϬ ΤβθϛτUbuntu PCΥ σθϛ 

 ̧ ▫ ʾІЧАϼ 

ü ЂϱЇʿ 258mm˷ᴅ361mm˷‰ή29mm 

ü OSʿ Ubuntu 20.04 

ü CPUʿAMD RyzenĤ 5900HX 

ü ЮЯзʿ16GB 

ü ІЕй˔Ѕʿ1TB 

 ̧ ϱЮ˔Ѕ 

 

 4-15 System76 Kudu 
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9) ˲HW012˳ּכ ∏ LTEи˔Ќ˔ʿGLiNet Puli 

 ̧  

ü ₈ᵕχם ᾓτם σ Υ ᴦ πΚϤʺ ꜠НАГз˔ χθϛם Υ Ⱳḧτ

σμθ ›τϜ ᴂᴦ σθϛ 

 ̧ ▫ ʾІЧАϼ 

ü ЂϱЇʿ 120mm˷ᴅ74mm˷‰ή28mm 

ü CPUʿQCA9531 @650MHz SoC 

ü Wi-Fi ʿ300Mbs(2.4GHz) 

ü StorageʿNOR ТжАЄв 16MB + NAND ТжАЄв 128MB 

 ̧ ϱЮ˔Ѕ 

 

 4-16 GLiNet Puli 
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10) ˲HW013˳3D LiDARʿOuster OS1-64 

 ̧  

ü ῲ♪ ᶑ 

ü ὖ ˢ445gx  

 ̧ ▫ ʾІЧАϼ 

ü Ω ẩ 200m 

ü ♪ 45  

ü Р˔Э 64 χᵔ  

ü 2,621,440ЪϱрЕ/  

 ̧ ϱЮ˔Ѕ 

 

 4-17 3D LiDARʿOuster OS1-64 
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11) ˲HW014˳RTK-GNSSӡДНϱІʿichimill 

 ̧  

ü ἪЫАФ⌠ τ σθϛ 

ü χ־ ӡτ ϓʺ῏₯Υ cmτ ΠϣϦϥθϛ 

 ̧ ▫ ʾІЧАϼ 

ü зϯиЌϱЭπ῏₯ cmχ ӡΥᴦ  

ü ־ GNSSΤϣGNSS‹Ϭ ΰο ӡ 

 ̧ ϱЮ˔Ѕ 

 

 4-18 ichimill 
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12) ˲HW015˳ “ᾁ כּ  

 ̧  

ü ◓ Ὲᴦ σθϛ 

ü ͐Ерχ Ϭ ∏ᴦ σθϛ 

 ̧ ▫ ʾІЧАϼ 

ü ∏ᴦ ʿ4000kg 

ü ʿ2600kg 

 ̧ ϱЮ˔Ѕ 

 

 4-19 ꜛ כּ  
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4-2. ЄІГЭṐ  

4-2-1. ЄІГЭṐ ԁ  

 

1) Жк˔рṐ ԁ  

 

 4-͎ Жк˔р Ṑ ԁ  

̞ Ⱬʿ ṛᵫ ʾṌ ᵠ  

  ID Ṑ  Ṑ  

› Д˔

Ќχ⌠  

CityGML to 

Robot Map 

FN001 3D ◕ЯДи

χ Ἢ Ḋ 

 ̧ 3D ◕ЯДиΤϣ ἪˢPoint Cloud)Ϭ

βϥ 

ꜛᾪӡ ӡ ELAS FN002 Д˔Ќ ₅  ̧ ꜛᾪӡ χ ρΰο βϥθϛ

τ ἪЫАФϬ ϙ₅Ϛ 

FN003 Ὂ ὓᵊẉό

“◙ꜘ 

ʾϳϴϱЪϱр

Еˢṁ ℅

Ὁˣ 

ʾừẍ ♁◙ꜘ 

 ̧ г˔Ѓ˔Υ ΰθὊ ὓᵊˢϳϴϱЪϱ

рЕ/ϯϼЄдрˣϬ Ϊ︡ϥ 

FN004 LiDARк˔ϸ

зЉ˔Єдр 

 ̧ Жк˔рτ ∏ΰθ3D LiDARπ︡ ΰθ

Д˔Ќρ3D ◕ЯДиΤϣ Ḋΰθ Ἢ

ЫАФϬ φʺꜛᾪӡ Ϭ βϥ 

FN005 LiDARӡ

ЎϴАϸ˔ 

 ̧ 3D LiDARτϢϥ ӡ χ ᴣϬ

“ΞṐ  

FN006 LiDARӡ

℅ Ḋ 

 ̧ 3D LiDARτϢϥ ӡ Ϭṁ ℅ Ὁϒ

ḊβϥṐ  

FN007 GNSSӡ

ЎϴАϸ˔ 

 ̧ GNSSτϢϥ ӡ χ ᴣϬ“Ξ

Ṑ  

FN008 GNSSӡ

℅ Ḋ 

 ̧ GNSSτϢϥ ӡ Ϭṁ ℅ Ὁϒ Ḋ

βϥṐ  

FN009 РЅвϯиϱЗ

˔ЄаиϷЖЮ

ЕзˢVIOx 

 ̧ Жк˔р ϸЮжπ╖ֲΰθʺ ΰθ

ᵊ χḧτṞάϥ ᴟʺ ӱϬ Πϥάρ

π▄ ΰθӱ χӱ τᴥΠʺIMU

Ϭᴥ ΰοӱ Ϭ βϥṐ  

FN010 ӡ ›  ̧ χ ӡ Ϭ ›βϥṐ  

FN011 ᵲ ᵕ   ̧ ᵲ Υ ∕βϥ ›ψ ᵲ Ϭ ΪϥὊ

Ϭ ΰʺӱ Ϭ  βϥṐ  

FN012 ▄   ̧ ꜛᾪӡ ρ ӡ ΤϣЖк˔рχӱ
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ϬὨ /◙ꜘβϥṐ  

FN013 Ṑ Ὲ  ̧ “◙ꜘτ ΜṐ Ϭ ῈβϥṐ  

Жк˔р Ὲ

ЊТЕϳϴϯ 

SENSYN 

CORE Pilot 

Ὂ ὓᵊ FN014 ἹД˔Ќ

Π 

 ̧ 3D ◕ЯДиρBIMχ ›ЫАФϬ

SENSYN CORE Pilotπ ꜘβϥθϛτ

ἹД˔Ќχ ΠϬ“ΞṐ  

FN015 Ὂ ὓᵊUI  ̧ כּ ʾЖк˔рχὊ ὓᵊϬ“ΞṐ  

FN016 PLATEAU-

TerrainᴂṐ

 
 

 ̧ SENSYN CORE PilotϬ ΜοὊ ὓᵊϬ

“Ξ∑τʺSENSYN CORE Pilotπ Μϣ

ϦοΜϥ ‰Д˔ЌρӰσϥ ‰Д˔Ќ

ˢPLATEAU-TerrainˣϬ Μθ ›ʺЖк

˔рϒχи˔Е Ⱳτ ‰₯Ϭ βϥ

Ṑ  

HW  

 

FN017 ROSЮАЈ˔

Ѕ ΰ Ḋ 

 ̧ SENSYN CORE PilotρROSτϢϤ ⌠

βϥкЩАЕχḧπʺ Ϭ ΰτϞϤ

︡Ϥβϥχτ σἹ꜠τ ḊβϥṐ   

FN018 MQTTЮАЈ

˔ЅрϽ ΰ

Ḋ 

 ̧ SENSYN CORE Pilotρּכ χḧπʺ

Ϭ ΰτϞϤ︡ϤβϥθϛʺMQTTЮ

АЈ˔ЅϬjsonἹ꜠τ ḊβϥṐ  

FN019 ӡ ᴦ♪ᴟ  ̧ כּ ʾЖк˔рχᾝ∕ӡ ϬзϯиЌϱЭ

π ꜘβϥṐ  

HW Ὲ FN020 ừẍ ♁  ̧ Жк˔рϬừẍ ♁ήδϥ◙ ϬELASτ

ϥṐ  

 

 

כּ (2 Ṑ ԁ  

 

 4-͏ כּ  Ṑ ԁ  

̞ Ⱬʿ ṛᵫ ʾṌ ᵠ  

  ID Ṑ  Ṑ  

ṁ Ṑ  ἪЫАФ

 

FN101 Ἢ   ̧ ͏D ◕ЯДиΤϣᴠ LiDARϬ Μο

ἪЫАФϬ βϥˢPLATEAU PCL 

GeneratorϬ ˣṐ  

כּ ꜛ ֫  FN102 ἪД˔Ќ ₅  ̧ LiDARχ ἪД˔ЌϬ︡Ϥ₅ϚṐ  

FN103 NMEAД˔Ќ

₅ 

 ̧ RTK ӡДНϱІΤϣ NMEAἹ꜠χД˔

ЌϬ︡Ϥ₅ϚṐ  

FN104 ЈрЂ˔Д˔Ќ

 

 ̧ כּ τ ∏ΰθLiDARR̋TKӡ I̋MUΤ

ϣЈрЂ˔Д˔Ќχ Ϭ︡ ρ Ϭ“
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ΞṐ  

FN105 ꜛᾪӡ ӡ  ̧ ἪЫАЎрϽʺRTKӡД˔ЌϬṁτꜛ

ᾪӡ ӡ Ϭ“ΞṐ  

FN106 ꜛ “   ̧ Autowareχи˔Е Ṑ Τϣ ήϦ

ϥּכ χ ⌠◙ꜘ ψ SENSYN CORE 

PilotΤϣ ήϦϥּכ χ ♁◙ꜘϬ

Ϊ︡Ϥʺּכ ϒχ ⌠ ˢ “ʺІГϯ

зрϽʺУй˔Ϻ ˣϬ βϥṐ  

FN107 

 

и˔Е   ̧ ᴠ Ἃḧ τᴠ כּ Ϭ “ήδϥθϛ

τʺϳϴϱЪϱрЕϬ βϥṐ  
 

FN108 Д˔Ќ   ̧ כּ χ ӡД˔ЌϬ SENSYN CORE Pilot

ϒ βϥṐ  

FN109 Д˔Ќ   ̧ SENSYN CORE PilotΤϣ ϣϦϥּכ

♁◙ꜘД˔ЌϞ “и˔ЕϬ βϥṐ  

ᶖḗ♪ FN110 Д˔Ќק ʾ

 

 ̧ כּ ρSENSYN CORE PilotḧχД˔Ќ

ʾ ϬMQTTЮАЈ˔Ѕπ βϥ

θϛτЂ˔Н˔τ ήϦϥṐ  

 

4-2-2. ΰθЊТЕϳϴϯʾжϱУжз 

 

 

 4-͐  Жк˔рπ βϥЊТЕϳϴϯʾжϱУжз 

ID ‮   

SL001 cityjson  ̧ Ϸ˔ФрЊ˔Іρΰο ằήϦοΜϥД˔ЌТ϶˔ЫАЕ 

 ̧ CityGMLἹ꜠χ3D ◕ЯДиϬOBJД˔Ќτ Ḋ 

SL002 Ubuntu 24.04 LTS  ̧ CanonicalּזΥ ằβϥLinux Distribution 

SL003 SENSYN CORE Pilot  ̧ ЈрЄркЩГϰϼІּזχꜛּז GCSϯФзʻ ‚ἋṐχὊ

ὓᵊʺ ῈʺṐ ӡ χᴦ♪ᴟσςϬ“Ξ 

SL004 ROS  ̧ Open RoboticsΥ ằβϥкЩАЕϷЧй˔ЄдрЄІГЭ 

SL005 trimesh  ̧ Ϸ˔ФрЊ˔Іρΰο ằήϦοΜϥPythonжϱУжз 

 ̧ 3DϷУЅϴϼЕϬ ᶑἹχ ›π ᾝΰʺ╣ᶑЮАЄвχ ϙ₅

ϙ ⌠ʾ Υᴦ  

SL006 Point cloud library  ̧ Ϸ˔ФрЊ˔Іρΰο ằήϦοΜϥ 3ⱳᾕ Ἢ Υᴦ σж

ϱУжз 

SL007 proj  ̧ Ϸ˔ФрЊ˔Іρΰο ằήϦοΜϥ χ ὉϬӌΞάρϬ

ᴦ ρβϥжϱУжз  

SL008 OpenCV  ̧ Ϸ˔ФрЊ˔Іρΰο ằήϦοΜϥᵊ ϯиЁзЇЭσς
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χṐ Ϭ ằβϥжϱУжз 

SL009 Octomap  ̧ Ϸ˔ФрЊ˔Іρΰο ằήϦοΜϥЈрЂ˔ Τϣ 3Dḕẽ

꜡ΥπΦϥжϱУжз 

SL010 ompl  ̧ Kavraki LabˢRice UniversityˣΥ ằβϥ Open Motion 

Planning Library 

 ̧ Ὂ ὓᵊϯиЁзЇЭχжϱУжз 

SL011 Boost  ̧ Ϸ˔ФрЊ˔Іρΰο ằήϦοΜϥC++χ жϱУжз 

SL012 DJI OnBoard SDK  ̧ DJIּזΤϣ ằήϦοΜϥЖк˔р χМ˔Жϳϴϯ Ὲχθϛ

χᵫ Б˔и 

 ̧ Жк˔рτ ∏ΰθЄзϯиЪ˔Е(TTLUARTϬx► ΰο Ϸ̋р

Щ˔ЖЀрСв˔Ќ˔τ ᴂβϥТжϱЕЀрЕк˔ж˔τ

ᴦ  

SL013 Cesium Geocode API  ̧ CesiumּזΥ ằβϥЅϷЀ˔ЖAPI 

 ̧ ЅϷЀ˔Жρψʺ Ϭ Ἱ꜠χЀ˔Жτ ḊΰθϜχ 

SL014 egm96-universal  ̧ ϯЮзϸ⁯ᴪ ẔἋḧ ộˢNational Geospatial-Intelligence 

AgencyʺNGAxΥ ằβϥEGM96χЅϷϱЖЯДиД˔ЌΤϣ

ЅϷϱЖ‰Ϭ︡ βϥжϱУжз 

SL015 MAVLink toolchain  ̧ MAVLinkψϷ˔ФрЊ˔Іρΰο ằήϦοΣϤʺЖк˔рρ

GCSχḧπṐ χ Ϟи˔Е σςχД˔ЌϬ βϥЮ

АЈ˔ЅТ϶˔ЫАЕ 

 ̧ MAVLink toolchainτϢϤϸІЌЭЮАЈ˔ЅТ϶˔ЫАЕϬ

XMLπ ṰβϥάρπC++ϞPythonχХАЍТϮϱиϬꜛ

τ βϥ 

SL016 ELAS  ̧ ЈрЄркЩГϰϼІּזΥ ằβϥEdge LiDAR Autonomous 

Systemχ  

 ̧ кЩАЕχꜛ ӱ τ σʺ ꜡ʺὓᵊʺ ῈṐ Ϭ ΰθЊ

ТЕϳϴϯОАϾ˔Ѕ 

 ̧ Ⱨ ЫАФϬ Μοꜛᾪӡ ӡʺΤνὊ ὓᵊϬ“ΜʺкЩА

Еτӱ Ὂ /◙ꜘϬ Ποʺꜛ ӱ Ϭ“ΞṪ  

 ̧ ˮⱧ ЫАФ˯τνΜοʺ₈ᵕχם ᾓπψ3Dם ◕ЯДиϬ

ἪᴟΰθД˔ЌϬⱧ ЫАФρΰοᶨ βϥάρπʺSLAMτ

ϢϥⱧ ЫАФ⌠ ︣ ρ ᶓΰο ЀІЕʺ‰ ʺІϾ˔ж

УиσЫАФ⌠ ϬםᾝΰοΜϥ 

 ̧ ˮꜛᾪӡ ӡ˯τνΜοʺἇ τψLiDARρGNSSs־

ӡЄІГЭ τxϢϥꜛᾪӡ τᴥΠ Р̋ЅвϯиϱЗ˔Єаи

ϷЖЮЕзˢVIOxτϢϥꜛᾪӡ ӡϬ  
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 4-͑ כּ  π βϥЊТЕϳϴϯʾжϱУжз  

ID ‮   

SL101 Ubuntu 20.04 LTE  ̧ Autowareπꜛᾪӡ Ϭ Μϥθϛχᵫ PCτϱрІЕ˔

иήϦοΜϥOS 

SL102 Windows 11  ̧ ДЅЌиБϱрРв˔ ᶖֳק̋ ḗ♪π Μϥᵫ PCτϱрІ

Е˔иήϦοΜϥOS 

SL103 PLATEAU PCL Generator  ̧ Ⱨ ︡ ΰθ ◕ЯДиД˔ЌϬṁτʺᴠ Ἃḧ πᴠ כּ Ϭ

“ήδʺЫАФϬ︡ βϥЊТЕϳϴϯ 

SL104 ROS2 Galactic  ̧ кЩАЕϯФзϾ˔Єдрᵫ χθϛχЬЖиϳϴϯ 

SL105 Autoware 1.11.0 
 

 ̧ Ϸ˔ФрЊ˔Іχꜛ ֫ ЊТЕϳϴϯπʺЈрЂ˔Д˔Ќχ

Ϟ ῈϯиЁзЇЭϬ ằΰʺꜛ ꜛχכּ σ “Ϭםᾝβ

ϥθϛχФжАЕТ϶˔Э 

SL106 Mosquitto 5.0  ̧ ОУзАЄв/ЂУІϼжϱУ(Publish/Subscribe)ἷχЮАЈ˔

ЅрϽФкЕЀиπΚϥˮMQTT˯τΣΪϥʺУк˔ϸ˔ˢЂ˔Н

ˣχЬЖиϳϴϯ 

SL107 PLATEAU Unity SDK for 

Unity 3.1.1 

 ̧ 3D ◕ЯДиД˔ЌϬUnityπӌΞθϛχжϱУжз 

SL108 ROS2-ouster  ̧ Ouster LiDARϬAutowareπ ϙ₅ϛϥϢΞτβϥθϛχROS2

жϱУжз 

SL109 Mqtt_bridge  ̧ AutowareΤϣꜛᾪӡ Ϟּכ ϬMQTT Brokerϒ ϥθ

ϛχROS2жϱУжз 

SL110 nmea navsat driver  ̧ RTK-GNSS ӡДНϱІΤϣ ϣϦϥ NMEAἹ꜠χД˔ЌϬ

Autowareπ ϙ₅ϛϥϢΞτβϥθϛχROS2жϱУжз 

SL111 Unity 2022.3.25f1  ̧ Ͽ˔ЭϞϯФзϬᵫ βϥθϛχ ›ᵫ  ḕẽ 

SL112 Autoware-sensing   ̧ 3D LiDAR Ϟ GNSS̋IMU χД˔ЌϬ Ϊ ︡ Ϥ A̋utoware π

βϥθϛχ Ϭ “ΞжϱУжзʻ ЄІГЭπψ 3D 

LiDAR χД˔ЌχϙϬ  

SL113 Autoware-localization  ̧ Autoware-sensing Τϣ Ϊ︡μθЈрЂ˔Д˔Ќ Ϙ̋θ ἪЫА

ФϬ Μοꜛᾪӡ ӡϬ“ΞжϱУжз 

SL114 lidarslam_ros2 0.1.0  ̧ NDT ІϺарЫАЎрϽϬ ΰθ ROS2 χ SLAM жϱУ

жз 
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4-2-3. ᵫ Ṑ χ ⇔ Ὧ 

 

 

ᵫ Ṑ χ ⇔ ὯϬṜβʻσΣʺ₈ᵕχם ᾓτΣΜοם ṛτᵫ βϥ ˢṐ ˣϬ Ⱬπꜘβʻ 

 

1) Жк˔р Ṑ ԁ  

 

1. ˲FN001˳3D ◕ЯДиχ Ἢ Ḋ 

 ̧ Ṑ ᵵ  

ü 3D ◕ЯДиΤϣ ἪˢPoint Cloud)Ϭ βϥ 

 ̧ Тк˔Ўа˔Е 

 

 4-20 3D ◕ЯДиχ Ἢ ḊṐ χТк˔Ўа˔Е 

 ̧ Д˔Ќ▫  

ü  

Õ 3D ◕ЯДиˢLOD2̇ 4ΥЫ˔ЅήϦθϜχˣ 

 ̧  

ü ϵзϯχ BIM ЯДиΤϣ⌠ ΰθ LOD4 Д˔ЌϬЫ˔Ѕΰθ 3D ◕ЯДи

ˢLOD2̇ LOD4x 

 ̧ Ἱ꜠ 

ü CityGMLἹ꜠ 

 ̧ Д˔Ќ ⇔ 

ü ТϮϱи ϱрЌТϴ˔І˲IF001˳ Ϭ╥  

ü  

Õ 3D ◕ЯДиρBIMΥ ›ήϦθ ἪТϮϱиˢṁ ℅ Ὁˣ 

 ̧  

ü ΰθ3D ◕ЯДи˲DT001˳˲ DT002˳˲ DT004˳ Ϭ╥  
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ü ΰθBIMЯДи˲DT101˳Ϭ╥  

 ̧ Ἱ꜠ 

ü Point CloudἹ꜠ 

 ̧ Д˔Ќ ⇔ 

ü ТϮϱи ϱрЌТϴ˔І˲IF101˳ Ϭ╥  

 ̧ Ṑ ⇔ 

ü CityGMLἹ꜠χ3D ◕ЯДиЫАФΤϣЖк˔р “ χ ἪˢPoint Cloud)ЫАФϬ  

Õ  

 ̧ CityGMLἹ꜠χЫАФϬobjТϮϱиτ Ḋΰθχκ Ἢτ Ḋβϥ 

Õ βϥжϱУжз 

 ̧ cityjsonˢЊТЕϳϴϯʾжϱУжз˲SL001˳Ϭ╥ ˣ 

 ̧ trimeshˢЊТЕϳϴϯʾжϱУжз˲SL005˳Ϭ╥ ˣ 

Õ βϥϯиЁзЇЭ 

 ̧ σΰ 

 

2. ˲FN002˳ Д˔Ќ ₅ 

 ̧ Ṑ ᵵ  

ü Жк˔р χ ἪЫАФϬELASτ ϙ₅Ϛ 

 ̧ Тк˔Ўа˔Е 

 

 4-21 Д˔Ќ ϙ₅ϙṐ χТк˔Ўа˔Е 

 ̧ Д˔Ќ▫  

ü  

Õ 3D ◕ЯДиρBIMΥ ›ήϦθ ἪТϮϱиˢṁ ℅ Ὁˣ 

 ̧  

ü 3D ◕ЯДиχὺ LOD2ʺBIM ЯДи χὺ LOD4χ › ἪД˔Ќ 

 ̧ Ἱ꜠ 

ü Pont CloudἹ꜠ 

 ̧ Д˔Ќ ⇔ 

ü ТϮϱи ϱрЌТϴ˔І˲IF102˳ Ϭ╥  
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ü  

Õ σΰ 

 ̧ Ṑ ⇔ 

ü ἪД˔Ќ ₅ 

Õ  

 ̧ 3D ◕ЯДиρBIMΥ ›ήϦθ ἪТϮϱиˢṁ ℅ ὉˣϬELASτ ϙ₅ϙʺЖ

к˔рЫАФρΰο Μϥ 

Õ βϥжϱУжз 

 ̧ σΰ 

Õ βϥϯиЁзЇЭ 

 ̧ σΰ 

 

3. ˲FN003˳Ὂ ὓᵊẉό “◙ꜘʾϳϴϱЪϱрЕˢṁ ℅ Ὁˣʾ ừẍ ♁◙ꜘ 

 ̧ Ṑ ᵵ  

ü 3D ◕ЯДиϬ τ ꜘήδθSENSYN CORE PilotχὊ ὓᵊUIs˲SC005ẉ˳ό˲ SC006˳x

πг˔Ѓ˔Υ ΰθὊ ὓᵊs ϳϴϱЪϱрЕ/ϯϼЄдр Ϟx Я̋ИЌзрϽᵊ ˢ˲ SC012˳x

χừẍ ♁ЩЌрϼзАϼτϢϥừẍ ♁◙ꜘϬ Ϊ︡ϥṐ  

 ̧ Тк˔Ўа˔Е 

 

 4-22Ὂ ὓᵊẉό “◙ꜘʾϳϴϱЪϱрЕˢṁ ℅ Ὁˣʾ ừẍ ♁◙ꜘχТк˔Ўа˔Е 

 ̧ Д˔Ќ▫  

ü  

Õ 3D ◕ЯДиρBIMΥ ›ήϦθ ἪТϮϱиˢṁ ℅ Ὁˣ 

 ̧  

ü 3D ◕ЯДиχὺ LOD2ʺBIM ЯДи χὺ LOD4χ › ἪД˔Ќ 

 ̧ Ἱ꜠ 

ü Point CloudἹ꜠ 

 ̧ Д˔Ќ ⇔ 

ü ТϮϱи ϱрЌТϴ˔І˲IF102˳ Ϭ╥  
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Õ SENSYN CORE PilotΤϣχROSЮАЈ˔ЅˢϳϴϱЪϱрЕʺừẍ ♁◙ꜘˣ 

 ̧  

ü Ὂ ὓᵊˢϳϴϱЪϱрЕˣ  

ü ừẍ ♁◙ꜘ 

 ̧ Ἱ꜠ 

ü ROSЮАЈ˔ЅἹ꜠ 

 ̧ Д˔Ќ ⇔ 

ü ὀϱрЌТϴ˔І˲IF205˳Ϭ╥  

ü  

Õ Жк˔рϒχ◙ꜘ 

 ̧  

ü Жк˔рϒχ “ẉόϯϼЄдрχ◙ꜘ 

 ̧ Ἱ꜠ 

ü ROSЮАЈ˔ЅἹ꜠ 

 ̧ Д˔Ќ ⇔ 

ü ᵰ ὀϱрЌТϴ˔І˲IF304˳Ϭ╥  

 ̧ Ṑ ⇔ 

ü Ὂ ὓᵊˢϳϴϱЪϱрЕˣϞừẍ ♁◙ꜘχ Ϊ︡Ϥ 

Õ  

 ̧ Ὂ ὓᵊˢϳϴϱЪϱрЕˣϞừẍ ♁◙ꜘϬROSЮАЈ˔Ѕπ Ϊ︡ϥ 

 ̧ Ϊ︡μθ◙ꜘẉό ἪЫАФϬṁτЖк˔рτᶆ ◙ꜘϬ ϥ 

Õ βϥжϱУжз 

 ̧ DJI Onboard SDKˢЊТЕϳϴϯʾжϱУжз˲SL012˳Ϭ╥ ˣ 

Õ βϥϯиЁзЇЭ 

 ̧ σΰ 

 

4. ˲FN004˳LiDARк˔ϸзЉ˔Єдр 

 ̧ Ṑ ᵵ  

ü Жк˔рτ ∏ΰθ3D LiDARπ︡ ΰθД˔Ќρ3D ◕ЯДиΤϣ Ḋΰθ ἪЫАФϬ φʺ

ꜛᾪӡ Ϭ βϥṐ  

 ̧ Тк˔Ўа˔Е 
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 4-23 LiDARк˔ϸзЉ˔ЄдрṐ χТк˔Ўа˔Е 

 ̧ Д˔Ќ▫  

ü  

Õ 3D ◕ЯДиρBIMΥ ›ήϦθ ἪТϮϱиˢṁ ℅ Ὁˣ 

 ̧  

ü 3D ◕ЯДиχὺ LOD2ʺBIM ЯДи χὺ LOD4χ › ἪД˔Ќ 

 ̧ Ἱ꜠ 

ü Point CloudἹ꜠ 

 ̧ Д˔Ќ ⇔ 

ü ТϮϱи ϱрЌТϴ˔І˲IF102˳ Ϭ╥  

Õ LiDARІϺарτϢϤ︡ ΰθ ἪД˔Ќ 

 ̧  

ü LiDARІϺарτϢϤ︡ ΰθʺᾝם ᵦχ ἪД˔Ќ 

 ̧ Ἱ꜠ 

ü Point CloudἹ꜠ 

 ̧ Д˔Ќ ⇔ 

ü ὀϱрЌТϴ˔І˲IF201˳ Ϭ╥   

ü  

Õ LiDARχꜛᾪӡ (x, y, z, roll, pitch, yaw) 

 ̧  

ü LiDARṐṀχꜛᾪӡ Ϭ ΰθ (3ⱳᾕ ῖ℅ Ὁ) 

 ̧ Ἱ꜠ 

ü ROSЮАЈ˔ЅἹ꜠ ̞poseἹ꜠ 

 ̧ Д˔Ќ ⇔ 

ü ὀϱрЌТϴ˔І˲IF201˳ Ϭ╥  

ü ΰθД˔Ќψ˲DT204˳Ϭ╥   

 ̧ Ṑ ⇔ 
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ü LiDARк˔ϸзЉ˔ЄдрτϢϥꜛᾪӡ χ  

Õ  

 ̧ 3D ◕ЯДиρBIMΥ ›ήϦθ ἪТϮϱиs ṁ ℅ Ὁ ρx LiDARІϺарτϢϤ

︡ ΰθ ἪД˔Ќ χ ἪД˔ЌϬЫАЎрϽΰοꜛᾪӡ Ϭ“Ξ 

Õ βϥжϱУжз 

 ̧ Point cloud libraryˢЊТЕϳϴϯʾжϱУжз˲SL006˳Ϭ╥ ˣ 

Õ βϥϯиЁзЇЭ 

 ̧ NDT RegistrationˢϯиЁзЇЭ˲AL001˳Ϭ╥ ˣ 

 

5. ˲FN005˳LiDARӡ ЎϴАϸ˔ 

 ̧ Ṑ ᵵ  

ü 3D LiDARτϢϥ ӡ χ ᴣϬ“ΞṐ  

 ̧ Тк˔Ўа˔Е 

 

 4-24 LiDARӡ ЎϴАϸ˔Ṑ χТк˔Ўа˔Е 

 ̧ Д˔Ќ▫  

ü  

Õ 3ⱳᾕ ῖ℅ ὉLiDARꜛᾪӡ ˢ Ὣᴮχ Д˔Ќˣ 

 ̧  

ü LiDAR к˔ϸзЉ˔ЄдрτϢϤ ήϦθʺLiDAR χꜛᾪӡ (3ⱳᾕ

ῖ℅ Ὁ)  

 ̧ Ἱ꜠ 

ü ROSЮАЈ˔ЅἹ꜠ 

 ̧ Д˔Ќ ⇔ 

ü ὀϱрЌТϴ˔І˲IF201˳ Ϭ╥   

ü  

Õ 3ⱳᾕ ῖ℅ ὉLiDARꜛᾪӡ ˢ ὫᴮΤϣᵰϦ Ϭ ᵰΰθῇχД˔Ќˣ 

 ̧  

ü LiDAR к˔ϸзЉ˔ЄдрτϢϤ ήϦθʺLiDAR χꜛᾪӡ (3ⱳᾕ
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ῖ℅ Ὁ)  

 ̧ Ἱ꜠ 

ü ROSЮАЈ˔ЅἹ꜠ 

 ̧ Д˔Ќ ⇔ 

ü ὀϱрЌТϴ˔І˲IF201˳ Ϭ╥   

Õ ᵰϦ Ὣᴮ 

 ̧  

ü ˲AL001 N˳DT Registration π▄ ΰθ ІЀϯΥ 2.0Ϭ ᵕϥ χ ›τᵰϦ

ρΰο βϥʻ 

ü ІЀϯψʺᾝם ᵦχІϺар Ἢρ ἪЫАФϬ ᶓΰʺІϺар Ἢχᶆ

ΤϣΩϜựΜ ἪЫАФ χ Ϙπχẩ χ ỡ Ϭ▄ ΰθ ˢ0ӟ Ϭxꜘβʻ

πψ┌ χם ᾓϬם ϘΠʺ χ “♯ᾓД˔ЌϬ ᾁʾ ΰθὫᴮʺ

2.0 πΚϦωІϺарЫАЎрϽΥ ⌠ΰοΜϥάρΥᶎ πΦθθϛʺΰΦΜ

ψ 2.0ρΰθʻ 

 ̧ Ἱ꜠ 

ü ROSЮАЈ˔ЅἹ꜠ 

 ̧ Д˔Ќ ⇔ 

ü ὀϱрЌТϴ˔І˲IF201˳ Ϭ╥  

 ̧ Ṑ ⇔ 

ü LiDARӡ ЎϴАϸ˔ 

Õ  

 ̧ LiDARк˔ϸзЉ˔ЄдрχὫᴮϬ ӡ ›Ṑ τ βϥΤςΞΤχ Ϭ ΰ̋Φ

Μ τ›ϩδο“Ξ 

Õ βϥжϱУжз 

 ̧ σΰ 

Õ βϥϯиЁзЇЭ 

 ̧ σΰ 

 

6. ˲FN006˳LiDARӡ ℅ Ḋ 

 ̧ Ṑ ᵵ  

ü 3D LiDARτϢϥ ӡ Ϭṁ ℅ Ὁϒ ḊβϥṐ  

 ̧ Тк˔Ўа˔Е 
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 4-25 LiDARӡ ℅ ḊṐ χТк˔Ўа˔Е 

 ̧ Д˔Ќ▫  

ü  

Õ 3ⱳᾕ ῖ℅ ὉLiDARꜛᾪӡ  

 ̧  

ü LiDAR к˔ϸзЉ˔ЄдрτϢϤ ήϦθʺLiDAR χꜛᾪӡ (3ⱳᾕ

ῖ℅ Ὁ)  

 ̧ Ἱ꜠ 

ü ROSЮАЈ˔ЅἹ꜠ 

 ̧ Д˔Ќ ⇔ 

ü ὀϱрЌТϴ˔І˲IF201˳ Ϭ╥   

ü  

Õ ṁ ℅ ὉLiDARꜛᾪӡ  

 ̧  

ü LiDAR к˔ϸзЉ˔ЄдрτϢϤ ήϦθʺLiDAR χꜛᾪӡ Ϭṁ ℅

Ὁτ ΰθД˔Ќ 

 ̧ Ἱ꜠ 

ü ROSЮАЈ˔ЅἹ꜠ 

 ̧ Д˔Ќ ⇔ 

ü ὀϱрЌТϴ˔І˲IF206˳Ϭ╥   

 ̧ Ṑ ⇔ 

ü ℅ Ὁχ Ḋ 

Õ  

 ̧ LiDARк˔ϸзЉ˔ЄдрτϢϤ ήϦθꜛᾪӡ ψʺЖк˔р ἪЫАФ

χⱱν℅ Ὁπχꜛᾪӡ πΚϥθϛ G̋PS ρ ›βϥθϛχṁ ℅ Ὁ χӡ

ϒ Ḋβϥ 

Õ βϥжϱУжз 

 ̧ projˢЊТЕϳϴϯʾжϱУжз˲SL007˳Ϭ╥ ˣ 
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Õ βϥϯиЁзЇЭ 

 ̧ σΰ 

 

7. ˲FN007˳GNSSӡ ЎϴАϸ˔ 

 ̧ Ṑ ᵵ  

ü GNSSτϢϥ ӡ χ ᴣϬ“ΞṐ  

 ̧ Тк˔Ўа˔Е 

 

 

 4-26 GNSSӡ ЎϴАϸ˔Ṑ χТк˔Ўа˔Е 

 ̧ Д˔Ќ▫  

ü  

Õ GNSS ӡД˔Ќ 

 ̧  

ü GNSS ӡπ θӳ Ὂ ‰ή  

 ̧ Ἱ꜠ 

ü NMEAἹ꜠ 

 ̧ Д˔Ќ ⇔ 

ü ὀϱрЌТϴ˔І˲IF202˳ Ϭ╥   

ü  

Õ ӳ Ὂ ℅ ὉGNSSꜛᾪӡ ˢ ӡὫᴮΤϣᵰϦ Ϭ ᵰΰθῇχД˔Ќˣ 

 ̧  

ü GNSS ӡπ︡ ΰθꜛᾪӡ  (ӳ Ὂ ℅ Ὁ)  

 ̧ Ἱ꜠ 

ü ROSЮАЈ˔ЅἹ꜠ 

 ̧ Д˔Ќ ⇔ 

ü ὀϱрЌТϴ˔І˲IF202˳ Ϭ╥   

Õ ►  

 ̧  
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ü GNSS ӡπ︡ ΰθꜛᾪӡ ˢӳ Ὂ ℅ Ὁ)χ ІЀϯτ ΰοʺ

ІЀϯΥ 50Ϭˮ► ˯ʺ50ӟᵰχ Ϭ οˮ ► ˯ρ βϥϢΞ βϥʻ 

ü GNSSχ ψԁ τ Fix F̋loatʺSingle π ήϦοΣϤʺ ˑτӡ Υ

ᾚ ΰοΜϥάρϬꜘΰοΜϥʻάχ ψ τζϦηϦ 50ʺ48ʺ32ρΜΞ π

ᾝήϦοΜϥʻ 

ü ЄІГЭπψʺGNSS χ Υ Fix χ ›χϙ˲FN010˳ ӡ ›Ṑ τ

GNSS ӡὫᴮϬ► βϥθϛ G̋NSS ІЀϯ 50ӟᵰχ Ϭ οˮ ► ˯

ρ ΰθʻ 

 ̧ Ἱ꜠ 

ü ROSЮАЈ˔ЅἹ꜠ 

 ̧ Д˔Ќ ⇔ 

ü ὀϱрЌТϴ˔І˲IF202˳ Ϭ╥  

 ̧ Ṑ ⇔ 

ü GNSSӡ ЎϴАϸ˔ 

Õ  

 ̧ GNSSӡД˔ЌϬ ӡ ›Ṑ τ βϥΤςΞΤχ ϬʺΰΦΜ τ›ϩδο

“Ξ 

Õ βϥжϱУжз 

 ̧ σΰ 

Õ βϥϯиЁзЇЭ 

 ̧ σΰ 

 

8. ˲FN008˳GNSSӡ ℅ Ḋ 

 ̧ Ṑ ᵵ  

ü GNSSτϢϥ ӡ Ϭṁ ℅ Ὁϒ ḊβϥṐ  

 ̧ Тк˔Ўа˔Е 

 

 4-27 GNSSӡ ℅ ḊṐ χТк˔Ўа˔Е 

 ̧ Д˔Ќ▫  
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ü  

Õ ӳ Ὂ ℅ ὉGNSSꜛᾪӡ  

 ̧  

ü GNSS ӡπ︡ ΰθꜛᾪӡ  (ӳ Ὂ ℅ Ὁ)  

 ̧ Ἱ꜠ 

ü ROSЮАЈ˔ЅἹ꜠ 

 ̧ Д˔Ќ ⇔ 

ü ὀϱрЌТϴ˔І˲IF202˳ Ϭ╥   

ü  

Õ ṁ ℅ ὉGNSSꜛᾪӡ  

 ̧  

ü GNSS ӡπ︡ ΰθꜛᾪӡ  (ṁ ℅ Ὁ)  

 ̧ Ἱ꜠ 

ü ROSЮАЈ˔ЅἹ꜠ 

 ̧ Д˔Ќ ⇔ 

ü ὀϱрЌТϴ˔І˲IF202˳ Ϭ╥  

ü Д˔Ќ ⇔ψ˲DT203˳Ϭ╥  

 ̧ Ṑ ⇔ 

ü ℅ Ὁχ Ḋ 

Õ  

 ̧ GNSS ӡД˔Ќχ℅ ὉϬʺӳ Ὂ ℅ ὉΤϣṁ ℅ Ὁτ Ḋβϥ 

Õ βϥжϱУжз 

 ̧ projˢЊТЕϳϴϯʾжϱУжз˲SL007˳Ϭ╥ ˣ 

Õ βϥϯиЁзЇЭ 

 ̧ σΰ 

 

9. ˲FN009˳РЅвϯиϱЗ˔ЄаиϷЖЮЕзˢVIOx 

 ̧ Ṑ ᵵ  

ü Жк˔р ϸЮжπ╖ֲΰθʺ ΰθᵊ χḧτṞάϥ ᴟʺ ӱϬ Πϥάρπ▄ ΰθӱ

χӱ τᴥΠʺIMU Ϭᴥ ΰοӱ Ϭ βϥṐ  

 ̧ Тк˔Ўа˔Е 
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 4-28 РЅвϯиϱЗ˔ЄаиϷЖЮЕзˢVIOxṐ χТк˔Ўа˔Е 

 ̧ Д˔Ќ▫  

ü  

Õ ᵊ Д˔Ќ 

 ̧  

ü Жк˔р χ ϸЮжˢFPVˣχᵊ  ̞ 1 ḧτ 30 ╖ֲ 

 ̧ Ἱ꜠ 

ü ROSЮАЈ˔ЅἹ꜠ ̞sensor message / imageἹ꜠ 

 ̧ Д˔Ќ ⇔ 

ü ὀϱрЌТϴ˔І˲IF203˳ Ϭ╥   

ü Д˔Ќ ⇔ψ˲DT205˳Ϭ╥  

Õ IMU  

 ̧  

ü IMUπ︡ ΰθᴥ /ᶑ  

 ̧ Ἱ꜠ 

ü ROSЮАЈ˔ЅἹ꜠ ̞sensor message / IMUἹ꜠ 

 ̧ Д˔Ќ ⇔ 

ü ὀϱрЌТϴ˔І˲IF204˳ Ϭ╥   

ü  

Õ Жк˔рӱ  

 ̧  

ü 1ν χТй˔ЭΤϣχӱ ˢxyz ʺᶑ ˣ 

 ̧ Ἱ꜠ 
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ü ROSЮАЈ˔ЅἹ꜠ ̞twist messageἹ꜠ 

 ̧ Д˔Ќ ⇔ 

ü ὀϱрЌТϴ˔І˲IF206˳Ϭ╥  

 ̧ Ṑ ⇔ 

ü РЅвϯиϷЖЮЕзˢVOx  

Õ  

 ̧ χ  

ϸЮжπ╖ֲΰθᵊ Τϣ Ϭᾁ βϥ 

 ̧ ЫАЎрϽ 

ΚϥⱲ τ╖ֲήϦθᵊ π θ ρʺζχ1 ῇτ╖ֲήϦθᵊ Τϣ ΰΨ ϣ

Ϧθ χ ᴂḩἰϬẐϛϥ 

 ̧ ӱ  

 ̧ ¬ ЫАЎрϽºπ ΰθ χЧϯϬ ΜʺϸЮжχ◒ Ϟӱ ϬẐϛϥ 

Õ βϥжϱУжз 

 ̧ OpenCVˢЊТЕϳϴϯʾжϱУжз˲SL008˳Ϭ╥ ˣ 

Õ βϥϯиЁзЇЭ 

 ̧ FASTϯиЁзЇЭˢϯиЁзЇЭ˲AL002˳Ϭ╥ ˣ 

ü РЅвϯиϱЗ˔ЄаиϷЖЮЕзˢVIOx 

Õ  

 ̧ EKF(Extended Kalman Filter)τРЅвϯиϷЖЮЕзτϢϤ ήϦθ ρʺIMUχ

ᴥ ʺᵕ Ϭ ΰʺ1ν χТй˔ЭΤϣχӱ ˢxyz ʺᶑ ˣϬ

βϥ 

Õ βϥжϱУжз 

 ̧ σΰ 

Õ βϥϯиЁзЇЭ 

 ̧ EKF (Extended Kalman Filter) ˢϯиЁзЇЭ˲AL003˳Ϭ╥ ˣ 

 ̧ РЅвϯиϱЗ˔ЄаиϷЖЮЕзˢVIOxsϯиЁзЇЭ˲AL101˳Ϭ╥ ˣ 

 

10. ˲FN010˳ ӡ › 

 ̧ Ṑ ᵵ  

ü χ ӡ Ϭ ›βϥṐ  

ü ₈ᵕχם ᾓτΣΪϥᵫם πψʺ2022 τᵫ ΰθṌ Ṑ τ˲FN009˳РЅвϯиϱЗ˔Є

аиϷЖЮЕзˢVIOxΤϣ ήϦθД˔ЌϬ ›ΰʺꜛᾪӡ χкНІЕ Ϭΰ ήδθ 

 ̧ Тк˔Ўа˔Е 
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 4-29 ӡ ›Ṑ χТк˔Ўа˔Е 

 ̧ Д˔Ќ▫  

ü  

Õ ṁ ℅ ὉLiDARꜛᾪӡ  

 ̧  

ü LiDAR к˔ϸзЉ˔ЄдрτϢϤ ήϦθʺLiDAR χꜛᾪӡ Ϭṁ ℅

Ὁτ ΰθД˔Ќ 

 ̧ Ἱ꜠ 

ü ROSЮАЈ˔ЅἹ꜠ ̞poseἹ꜠ 

 ̧ Д˔Ќ ⇔ 

ü ὀϱрЌТϴ˔І˲IF206˳Ϭ╥   

Õ ṁ ℅ ὉGNSSꜛᾪӡ  

 ̧  

ü GNSS ӡπ︡ ΰθꜛᾪӡ  (ṁ ℅ Ὁ)  

 ̧ Ἱ꜠ 

ü ROSЮАЈ˔ЅἹ꜠ ̞poseἹ꜠ 

 ̧ Д˔Ќ ⇔ 

ü ὀϱрЌТϴ˔І˲IF202˳ Ϭ╥  

ü Д˔Ќ ⇔ψ˲DT203˳Ϭ╥   

Õ ᶑ ʺᴥ  

 ̧  

ü IMU Τϣχᶑ ʺᴥ  

 ̧ Ἱ꜠ 

ü ROSЮАЈ˔ЅἹ꜠ ̞IMUἹ꜠ 

 ̧ Д˔Ќ ⇔ 

ü ὀϱрЌТϴ˔І˲IF204˳ Ϭ╥  

ü Д˔Ќ ⇔ψ˲DT204˳Ϭ╥    

Õ Жк˔рӱ  
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 ̧  

ü РЅвϯиϱЗ˔ЄаиϷЖЮЕзˢVIOxΤϣ ϣϦϥӱ ˢxyz ᶑ̋

ˣ 

 ̧ Ἱ꜠ 

ü ROSЮАЈ˔ЅἹ꜠ ̞twist messageἹ꜠ 

 ̧ Д˔Ќ ⇔ 

ü ὀϱрЌТϴ˔І˲IF206˳Ϭ╥  

ü ᵫ ΰθϯиЁзЇЭ˲AL101˳Ϭ╥  

ü  

Õ ꜛᾪӡ  

 ̧  

ü ᶆ ӡ Υ ›ήϦθὫᴮʺ ήϦϥꜛᾪӡ  

 ̧ Ἱ꜠ 

ü ROSЮАЈ˔ЅἹ꜠ ̞odometoryἹ꜠ʺposeἹ꜠ 

 ̧ Д˔Ќ ⇔ 

ü ᵫ ΰθϯиЁзЇЭ˲AL102˳Ϭ╥  

 ̧ Ṑ ⇔ 

ü ӡ χ › 

Õ  

 ̧ LiDARгИАЕʺGNSSгИАЕʺIMUгИАЕʺϸЮжгИАЕˢРЅвϯиϱЗ˔Є

аиϷЖЮЕзˢVIOxxΤϣ ϣϦθ χ ӡ Ϭ ›βϥ 

Õ βϥжϱУжз 

 ̧ σΰ 

Õ βϥϯиЁзЇЭ 

 ̧ EKF (Extended Kalman Filter) ˢϯиЁзЇЭ˲AL003˳Ϭ╥ ˣ 

 ̧ ӡ χ ›ϯиЁзЇЭ s ϯиЁзЇЭ˲AL102˳Ϭ╥ ˣ 
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11. ˲FN011˳ ᵲ ᵕ  

 ̧ Ṑ ᵵ  

ü ᵲ Υ ∕βϥ ›ψ ᵲ Ϭ ΪϥὊ Ϭ ΰʺӱ Ϭ  βϥṐ  

 ̧ Тк˔Ўа˔Е 

 

 4-30 ᵲ ᵕ Ṑ χТк˔Ўа˔Е 

 

 ̧ Д˔Ќ▫  

ü  

Õ Ӥχ ᵲ  

 ̧  

ü Ṑ τ ∏ΰθ 3D LiDAR Τϣ ϣϦϥІϺарὫᴮϬṁτ ϣϦθ Ӥχ ᵲ

 

 ̧ Ἱ꜠ 

ü ROSЮАЈ˔ЅἹ꜠ 

 ̧ Д˔Ќ ⇔ 

ü ὀϱрЌТϴ˔І˲IF201˳ Ϭ╥   

ü Д˔Ќ ⇔ψ˲DT202˳Ϭ╥  

Õ ꜛᾪӡ  

 ̧  

ü ӡ ›χὫᴮ ϣϦθꜛᾪӡ  

 ̧ Ἱ꜠ 

ü ROSЮАЈ˔ЅἹ꜠ ̞odometoryἹ꜠ʺposeἹ꜠ 

 ̧ Д˔Ќ ⇔ 

ü ᵫ ΰθϯиЁзЇЭ˲AL102˳Ϭ╥  

Õ Ὂ  

 ̧  

ü Жк˔рΥ “βϥ Ὂ  

 ̧ Ἱ꜠ 
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ü ROSЮАЈ˔ЅἹ꜠ 

 ̧ Д˔Ќ ⇔ 

ü ὀϱрЌТϴ˔І˲IF205˳ Ϭ╥   

ü  

Õ ӱ  

 ̧  

ü Жк˔рχꜛᾪӡ ρ Ὂ ΤϣὨϛθӱ Ϭʺ ᵲ Ϭᵕ βϥϢΞτ 

βϥ 

 ̧ Ἱ꜠ 

ü ROSЮАЈ˔ЅἹ꜠ 

 ̧ Д˔Ќ ⇔ 

ü ὀϱрЌТϴ˔І˲IF205˳ Ϭ╥   

 ̧ Ṑ ⇔ 

ü ᵲ  

Õ  

 ̧ Ṑ τ ∏ΰθ3D LiDARΤϣ ϣϦϥІϺарὫᴮϬṁτʺ30cm◌ τỸ μθἋḧ

ˢЩϼЈиˣτ ἪΥ ∕βϥΤ Ϭ“Ξ 

 ̧ ἪϬᾁ ΰθ ›ψ ᵲ ΥΚϥἋḧρΰοӌΞ 

Õ βϥжϱУжз 

 ̧ OctomapˢЊТЕϳϴϯʾжϱУжз˲SL009˳Ϭ╥ ˣ 

 ̧ omplsЊТЕϳϴϯʾжϱУжз˲SL010˳ Ϭ╥ ˣ 

Õ βϥϯиЁзЇЭ 

 ̧ σΰ 

ü ᵲ ᵕ  

Õ  

 ̧ ᵲ Υ ∕βϥ ›ψ ᵲ Ϭ ΪϥὊ Ϭ ΰʺӱ Ϭ  βϥ 

Õ βϥжϱУжз 

 ̧ OctomapˢЊТЕϳϴϯʾжϱУжз˲SL009˳Ϭ╥ ˣ 

 ̧ omplsЊТЕϳϴϯʾжϱУжз˲SL010˳Ϭ╥ ˣ 

Õ βϥϯиЁзЇЭ 

 ̧ σΰ 

  



uc24-02_Ṫ ᾁ йЪ˔Е_3D◕ЯДиρBIMϬᶨ ΰθЯРзГϰꜛ ֫‚ЄІГЭ v3.0 

  - 54 - 

12. ˲FN012˳ ▄  

 ̧ Ṑ ᵵ  

ü ꜛᾪӡ ρ ӡ ΤϣЖк˔рχӱ ϬὨ /◙ꜘβϥṐ  

 ̧ Тк˔Ўа˔Е 

 

 4-31 ▄ Ṑ χТк˔Ўа˔Е 

 ̧ Д˔Ќ▫  

ü  

Õ Ṑ χꜛᾪӡ  

 ̧  

ü ӡ ›χὫᴮΤϣ ϣϦθꜛᾪӡ  

 ̧ Ἱ꜠ 

ü ROSЮАЈ˔ЅἹ꜠ ̞odometoryἹ꜠ʺposeἹ꜠ 

 ̧ Д˔Ќ ⇔ 

ü ᵫ ΰθϯиЁзЇЭ˲AL102˳Ϭ╥  

Õ Ὂ  

 ̧  

ü Жк˔рΥ “βϥ Ὂ  

 ̧ Ἱ꜠ 

ü ROSЮАЈ˔ЅἹ꜠ 

 ̧ Д˔Ќ ⇔ 

ü ὀϱрЌТϴ˔І˲IF205˳ Ϭ╥   

ü  

Õ ӱ ϒχ  

 ̧  

ü Жк˔рχꜛᾪӡ ρӱ χ₯ Τϣ Ϙμθʺ ΰτ Ϛ “ ΰϒχ

 

 ̧ Ἱ꜠ 

ü ROSЮАЈ˔ЅἹ꜠ 



uc24-02_Ṫ ᾁ йЪ˔Е_3D◕ЯДиρBIMϬᶨ ΰθЯРзГϰꜛ ֫‚ЄІГЭ v3.0 

  - 55 - 

 ̧ Д˔Ќ ⇔ 

ü ὀϱрЌТϴ˔І˲IF205˳Ϭ╥  

Õ Yawᴗ  

 ̧  

ü Жк˔рχꜛᾪӡ ρӱ χ₯ Τϣ Ϙμθʺ ΰτ Ϛᶑ  

 ̧ Ἱ꜠ 

ü ROSЮАЈ˔ЅἹ꜠ 

 ̧ Д˔Ќ ⇔ 

ü ὀϱрЌТϴ˔І˲IF204˳ Ϭ╥   

 ̧ Ṑ ⇔ 

ü χ▄  

Õ  

 ̧ Жк˔рχꜛᾪӡ ρ Ὂ Τϣӱ ϬẐϛʺ Ϭ▄ βϥ 

Õ βϥжϱУжз 

 ̧ σΰ 

Õ βϥϯиЁзЇЭ 

 ̧ σΰ 

 

13. ˲FN013˳Ṑ Ὲ 

 ̧ Ṑ ᵵ  

ü “◙ꜘτ ΜʺṐ Ϭ ῈβϥṐ  

 ̧ Тк˔Ўа˔Е 

 

 4-32 Ṑ ῈχТк˔Ўа˔Е 

 ̧ Д˔Ќ▫  

ü  

Õ “◙ꜘ 

 ̧  

ü ELASΤϣχЖк˔рτ ϣϦϥ “◙ꜘ  
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 ̧ Ἱ꜠ 

ü DJI Onboard SDKЮАЈ˔ЅἹ꜠ 

 ̧ Д˔Ќ ⇔ 

ü ὀϱрЌТϴ˔І˲IF205˳Ϭ╥  

ü  

Õ Жк˔рχ ⌠ˢם“ˣ 

 ̧  

ü ᾝם ᵦπχЖк˔рχ ⌠ˢꜛ “ʺừẍ ♁ˣ 

 ̧ Ἱ꜠ 

ü σΰ 

 ̧ Д˔Ќ ⇔ 

ü σΰ 

 ̧ Ṑ ⇔ 

ü Ṑ χ Ὲ 

Õ  

 ̧ “◙ꜘτ ΜṐ Ϭ Ὲβϥ 

Õ βϥжϱУжз 

 ̧ DJI Onboard SDKˢЊТЕϳϴϯʾжϱУжз˲SL012˳Ϭ╥ ˣ 

Õ βϥϯиЁзЇЭ 

 ̧ σΰ 
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14. ˲FN014˳ ἹД˔Ќ Ϥ Π 

 ̧ Ṑ ᵵ  

ü 3D ◕ЯДиρBIMχ ›ЫАФϬSENSYN CORE Pilotᵊ χ3DЫАФˢCesiumˣ π ꜘ

βϥθϛτ 3̋D ◕ЯДиΥ ∕βϥ πψ βϥ ἹД˔ЌϬCesiumχДТ϶иЕχ Ἱ

Д˔ЌΤϣPLATEAU-TerrainΥⱱν ἹД˔Ќϒ Ϥ ΠϬ“ΞṐ  

 ̧ Тк˔Ўа˔Е 

 

4-33 ἹД˔Ќ Ϥ ΠṐ χТк˔Ўа˔Е 

 ̧ Д˔Ќ▫  

ü  

Õ “и˔ЕϬ⌠ βϥ Ϭ πΦϥ Ⱬ (ӳ ʾὊ Ϟ ʺжрЖЫ˔ϼχ ) 

 ̧  

ü ӳ ʾὊ χ Ϟ ʺжрЖЫ˔ϼχ ʺ “и˔ЕϬ⌠ βϥ Ϭꜘβ

 

ü Ϟὺ ψЅϷЀ˔ДϰрϽΰʺΩ τψӳ ʾὊ χ ρΰοӌΞ 

 ̧ Ἱ꜠ 

ü Ⱬ Ἱ꜠ 

 ̧ Д˔Ќ ⇔ 

ü ᵰ ὀϱрЌТϴ˔І˲IF301˳˲ IF302˳Ϭ╥  

ü Ϭ πΦϥ Ⱬ Ϭӳ ʾὊ ℅ τ ḊβϥθϛχЅϷЀ˔ЖД˔ЌЦ˔І 

Ϭ ˢᵰ ὀϱрЌТϴ˔І˲IF303˳Ϭ╥ ˣ 

ü ΰθζχ Д˔Ќψ˲DT102˳˲ DT103˳Ϭ╥  

ü  

Õ ► βϥ ἹД˔Ќχ Ὣᴮ 

 ̧  

ü CesiumχДТ϶иЕ ἹД˔Ќρ PLATEAU-TerrainχςκϣϬ► βϥΤϬӪ
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βϥ ấ  

 ̧ Ἱ꜠ 

ü Ⱬ Ἱ꜠ ψ Ἱ꜠ 

 ̧ Д˔Ќ ⇔ 

ü σΰ 

 ̧ Ṑ ⇔ 

ü ἹД˔Ќ Ϥ Π 

Õ  

 ̧ 3D ◕ЯДиρ BIM χ ›ЫАФϬ SENSYN CORE Pilot π ꜘβϥθϛτ ἹД˔

Ќχ Ϥ ΠϬ“Ξ 

 ̧ Cesium χДТ϶иЕχ ἹД˔Ќ τ 3D ◕ЯДиϬ ꜘήδϥρʺ ‰ χ

ρσϥ ‰Д˔ЌΥӰσϤʺ3D ◕ЯДиΥ τ Ϙϥ ψ Τϣ Μθ π

ꜘήϦϥ ›ΥΚϥθϛʺάχ ϬᵔὨβϥθϛτ Cesium π βϥ ἹД˔ЌϬ

τ ΦḊΠϥ 

 ̧ SENSYN CORE Pilot π PLATEAU-Terrain Ϭ► δγτ⌠ ΰθи˔ЕτֲốϬ Π

σΜϢΞτβϥ 

 ̧ θιΰ P̋LATEAU-Terrain Υⱱν Ἱ ψ ⁯ χϙπΚϥθϛʺ ⁯ᵰπ “Ὂ

Ϭ⌠ βϥ ›ψ Cesium χДТ϶иЕ ἹД˔ЌϬ βϥ ΥΚϥ 

 ̧ άχ Ϥ ΠϬꜛ π“Ξ 

Õ βϥжϱУжз 

 ̧ Cesium Geocode APIsЊТЕϳϴϯʾжϱУжз˲SL013˳Ϭ╥ ˣ 

Õ βϥϯиЁзЇЭ 

 ̧ ⁯ ϬӤϚӳ ʾὊ ℅ χзІЕϬ ΰʺ◙ χӳ ʾὊ ℅ ΥӤϘϦθ τ

∕βϥΤϬ βϥϯиЁзЇЭˢϯиЁзЇЭ˲AL103˳Ϭ╥ ˣ 

 ̧ PLATEAU-TerrainϬ Μϥи˔ЕΤςΞΤϬ βϥϯиЁзЇЭˢϯиЁзЇЭ

˲AL104˳Ϭ╥ ˣ 
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15. ˲FN015˳Ὂ ὓᵊUI 

 ̧ Ṑ ᵵ  

ü ּכ ʾЖк˔рχὊ ẉό ΰθὊ Ϭ MAVLink Ἱ꜠τ ḊβϥṐ  

 ̧ Тк˔Ўа˔Е 

 

 4-34 Ὂ ὓᵊUIχТк˔Ўа˔Е 

 ̧ Д˔Ќ▫  

ü  

Õ Ὂ χᶆ  

 ̧  

ü Ὂ ˢ “и˔Еˣχ ˢᶆϳϴϱЪϱрЕχӳ Ὂ ‰ήʺᶆϳϴϱЪϱр

Еḧχӱ ˣ 

 ̧ Ἱ꜠ 

ü Ἱ꜠ 

 ̧ Д˔Ќ ⇔ 

ü ὀϱрЌТϴ˔І˲IF205˳Ϭ╥  

ü  

Õ Ὂ ˢMAVLinkἹ꜠ˣ 

 ̧  

ü Ὂ ˢ “и˔Еˣχи˔Е  

 ̧ Ἱ꜠ 

ü MAVLinkἹ꜠ ̞WayPoints 

 ̧ Д˔Ќ ⇔ 

ü ὀϱрЌТϴ˔І˲IF205˳Ϭ╥  

 ̧ Ṑ ⇔ 

ü Ὂ ὓᵊUI 
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Õ  

 ̧ г˔Ѓ˔Υ UI π ΰθ “и˔Еχᶆ Ϭ MAVLink Ἱ꜠τ Ḋβϥ 

Õ βϥжϱУжз 

 ̧ MAVLink toolchainˢЊТЕϳϴϯʾжϱУжз˲SL015˳Ϭ╥ ˣ 

Õ βϥϯиЁзЇЭ 

 ̧ σΰ 

 

16. ˲FN016˳PLATEAU-TerrainᴂṐ  

 ̧ Ṑ ᵵ  

ü SENSYN CORE PilotϬ ΜοЖк˔рχὊ ὓᵊϬ“Ξ∑τʺSENSYN CORE Pilotπ ΜϣϦο

Μϥ ‰Д˔ЌρӰσϥ ‰Д˔Ќs PLATEAU-TerrainϬx Μθ › Ж̋к˔рϒχи˔Е Ⱳ

τ ‰₯Ϭ βϥṐ  

 ̧ Тк˔Ўа˔Е 

 

 4-35 PLATEAU-TerrainᴂṐ χТк˔Ўа˔Е 

 ̧ Д˔Ќ▫  

ü  

Õ ᶆϳϴϱЪϱрЕχ ‰ ˢCesiumДТ϶иЕ ‰ṁ ˣ 

 ̧  

ü Cesium χ ‰Д˔ЌϬṁ ρβϥʺᶆϳϴϱЪϱрЕχ ‰  

 ̧ Ἱ꜠ 

ü Ἱ꜠ 

 ̧ Д˔Ќ ⇔ 

ü ᵰ ὀϱрЌТϴ˔І˲IF301˳ Ϭ╥  

Õ PLATEAU-Terrainχ ‰Д˔Ќ 

 ̧  

ü PLATEAU-TerrainΥⱱν ‰Д˔Ќ 

 ̧ Ἱ꜠ 
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ü PLATEAU-TerrainἹ꜠ 

 ̧ Д˔Ќ ⇔ 

ü ᵰ ὀϱрЌТϴ˔І˲IF302˳Ϭ╥  

Õ НАϼϵрЖЂУЄІГЭΥ► βϥ ‰Д˔Ќ 

 ̧  

ü НАϼϵрЖЂУЄІГЭΥⱱν ‰Д˔Ќ 

 ̧ Ἱ꜠ 

ü quantized-meshἹ꜠ 

 ̧ Д˔Ќ ⇔ 

ü НАϼϵрЖЂУЄІГЭπ► βϥ ‰Д˔Ќ ̞SENSYN CORE PilotЦ˔Іπ

ᵫ Ϭ“Ξθϛʺ ⇔ψᵫꜘ ᴦ 

ü  

Õ ᶆϳϴϱЪϱрЕχ ‰ ˢНАϼϵрЖЂУЄІГЭχ ‰ṁ ˣ 

 ̧  

ü НАϼϵрЖЂУЄІГЭΥ ΰοΜϥ ‰Д˔ЌϬṁ ρβϥʺ “Ὂ χᶆ

ϳϴϱЪϱрЕχ ‰  

 ̧ Ἱ꜠ 

ü Ἱ꜠ 

 ̧ Д˔Ќ ⇔ 

ü ᵰ ὀϱрЌТϴ˔І˲IF301˳Ϭ╥  

 ̧ Ṑ ⇔ 

ü ᶆϳϴϱЪϱрЕχ‰ Ḋ 

Õ  

 ̧ 3D ◕ЯДиρ BIM χ ›ЫАФˢPLATEAU-Terrain τ›ϩδθД˔ЌˣϬṁτ

SENSYN CORE PilotϬ ΜοЖк˔рχὊ ὓᵊϬ“Ξ∑τʺНАϼϵрЖЂУЄІГ

Э π ΜϣϦοΜϥ ‰Д˔Ќρ PLATEAU-Terrain χ ‰Д˔ЌϬ ›ήδϥ 

 ̧ SENSYN CORE PilotτΣΜοὊ ὓᵊˢи˔Е⌠ ˣⱲτ βϥНАϼϵрЖЂУЄ

ІГЭχ ‰Д˔Ќs TP‰ πψσΜ S̋RTM χ ‰Д˔Ќ ψx PLATEAU-Terrain χ

Д˔ЌˢTP‰ ˣρψӰσϥ 

ü βϥ ‰Д˔Ќḧχ₯ ψЖк˔рχ “τֲốϬ Πϥθϛ ᶆ̋ϳϴϱЪϱр

Еχ‰ Ϭ τ Ḋΰ Ӱ̋σϥ ‰Д˔ЌϬ ΜοϜӪ ςΣϤχ‰ Ϭ νάρ

ΥπΦϥϢΞ Ϭ“Ξ 

Õ βϥжϱУжз 

 ̧ PLATEAU-Terrainχ ‰Д˔Ќˢᵰ ὀϱрЌТϴ˔І˲IF302˳Ϭ╥ ˣ 

Õ βϥϯиЁзЇЭ 

 ̧ σΰ 
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17. ˲FN017˳ROSЮАЈ˔Ѕ ΰ Ḋ 

 ̧ Ṑ ᵵ  

ü SENSYN CORE PilotρROSτϢϤ ⌠βϥкЩАЕχḧπʺ Ϭ ΰτϞϤ︡Ϥβϥχτ

σἹ꜠τ ḊβϥṐ  

 ̧ Тк˔Ўа˔Е 

 

 4-36 ROSЮАЈ˔Ѕ ΰ ḊṐ χТк˔Ўа˔ЕˢЖк˔рΤϣSENSYN CORE Pilotϒχ ˣ 

 

  

 4-37 ROSЮАЈ˔Ѕ ΰ ḊṐ χТк˔Ўа˔ЕˢSENSYN CORE PilotΤϣЖк˔рϒχ ˣ 

 

 ̧ Д˔Ќ▫  

ü  

Õ Жк˔рˢELASxΤϣχ  

 ̧  

ü ГйЮЕз˔ LiDAR ӡ  

ü ГйЮЕз˔ RTK ӡ  

ü ГйЮЕз˔ Жк˔рᾝ∕ӡ ʺ  

ü и˔Е χ ῞/ﬞ   

 ̧ Ἱ꜠ 
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ü ROSЮАЈ˔ЅἹ꜠ 

 ̧ Д˔Ќ ⇔ 

ü ὀϱрЌТϴ˔І˲IF205˳Ϭ╥  

Õ SENSYN CORE PilotΤϣχ  

 ̧  

ü Ὂ ˢи˔Е ˣ 

ü ừẍ ♁◙  

 ̧ Ἱ꜠ 

ü MAVLinkἹ꜠ 

 ̧ Д˔Ќ ⇔ 

ü ὀϱрЌТϴ˔І˲IF205˳Ϭ╥  

ü  

Õ Жк˔рˢELASxϒχ  

 ̧  

ü Ὂ ˢи˔Е ˣ 

ü ừẍ ♁◙  

 ̧ Ἱ꜠ 

ü ROSЮАЈ˔ЅἹ꜠ 

 ̧ Д˔Ќ ⇔ 

ü ὀϱрЌТϴ˔І˲IF205˳Ϭ╥  

Õ SENSYN CORE Pilotϒχ  

 ̧  

ü ГйЮЕз˔ LiDAR ӡ  

ü ГйЮЕз˔ RTK ӡ  

ü ГйЮЕз˔ Жк˔рᾝ∕ӡ ʺ  

ü и˔Е χ ῞/ﬞ   

 ̧ Ἱ꜠ 

ü MAVLinkἹ꜠ 

 ̧ Д˔Ќ ⇔ 

ü ὀϱрЌТϴ˔І˲IF205˳Ϭ╥  

 ̧ Ṑ ⇔ 

ü ROSЮАЈ˔Ѕ ΰ Ḋ 

Õ  

 ̧ SENSYN CORE PilotρROSτϢϤ ⌠βϥкЩАЕχḧπ Ϭ ΰτϞϤ︡Ϥβϥ

θϛʺ βϥЮАЈ˔ЅχЮАЈ˔ЅἹ꜠Ϭ τ›ϩδο ROS ЮАЈ˔ЅἹ꜠ʺ

MAVLink Ἱ꜠χζϦηϦ σἹ꜠τ Ḋβϥ 

Õ βϥжϱУжз 

 ̧ BoostˢЊТЕϳϴϯʾжϱУжз˲SL011˳Ϭ╥ ˣ 
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Õ βϥϯиЁзЇЭ 

 ̧ ГйЮЕз˔τνΜοψʺꜝ Ц˔ІχД˔ЌЫАСрϽϯиЁзЇЭˢϯиЁзЇЭ

˲AL004˳Ϭ╥ ˣ 

 ̧ и˔Е τνΜοψ S̋tate machineЦ˔Іχ ḊϯиЁзЇЭs ϯиЁзЇЭ˲ AL005˳

Ϭ╥ ˣ 

 

18. ˲FN018˳MQTTЮАЈ˔ЅрϽ ΰ Ḋ 

 ̧ Ṑ ᵵ  

ü SENSYN CORE Pilotρּכ χḧπʺ Ϭ ΰτϞϤ︡Ϥβϥχτ σἹ꜠τ ḊβϥṐ  

 ̧ Тк˔Ўа˔Е 

 

 

 

 4-38 MQTTЮАЈ˔ЅрϽ ΰ ḊṐ χТк˔Ўа˔Еˢּכ ΤϣSENSYN CORE Pilotˣ 
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 4-39 MQTTЮАЈ˔ЅрϽ ΰ ḊṐ χТк˔Ўа˔ЕˢSENSYN CORE PilotΤϣּכ ˣ 

 

 

 ̧ Д˔Ќ▫  

ü  

Õ ּכ Τϣχ  

 ̧  

ü ּכ χꜛᾪӡ Д˔Ќ 

 ̧ Ἱ꜠ 

ü JSONἹ꜠ 

 ̧ Д˔Ќ ⇔ 

ü ὀϱрЌТϴ˔І˲IF205˳Ϭ╥  

Õ SENSYN CORE PilotΤϣχ  

 ̧  

ü Ὂ ˢи˔Е ˣ 

 ̧ Ἱ꜠ 

ü JSONἹ꜠ 

 ̧ Д˔Ќ ⇔ 

ü ὀϱрЌТϴ˔І˲IF205˳Ϭ╥  

ü  

Õ SENSYN CORE Pilotϒχ  

 ̧  

ü зϯиЌϱЭּכ “Д˔Ќ 

 ̧ Ἱ꜠ 

ü JSONἹ꜠ 

 ̧ Д˔Ќ ⇔ 

ü ὀϱрЌТϴ˔І˲IF205˳Ϭ╥  

Õ ּכ ϒχ  

 ̧  

ü Ὂ Д˔Ќ 

 ̧ Ἱ꜠ 

ü JSONἹ꜠ 

 ̧ Д˔Ќ ⇔ 

ü ὀϱрЌТϴ˔І˲IF205˳Ϭ╥  

 ̧ Ṑ ⇔ 

ü MQTTЮАЈ˔ЅрϽ ΰ Ḋ 

Õ  

 ̧ SENSYN CORE Pilotρּכ χḧπʺ Ϭ ΰτϞϤ︡ϤβϥθϛʺЮАЈ˔ЅἹ꜠
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Ϭ τ›ϩδοJSONἹ꜠χζϦηϦ σἹ꜠τ  βϥ 

Õ βϥжϱУжз 

 ̧ σΰ 

Õ βϥϯиЁзЇЭ 

 ̧ σΰ 

 

 

19. ˲FN019˳ּכ ʾЖк˔рӡ ᴦ♪ᴟ 

 ̧ Ṑ ᵵ  

ü ּכ ʾЖк˔рχᾝ∕ӡ ϬзϯиЌϱЭπ ꜘβϥṐ  

 ̧ Тк˔Ўа˔Е 

  

כּ 4-40  ʾЖк˔рӡ ᴦ♪ᴟṐ χТк˔Ўа˔Е 

 ̧ Д˔Ќ▫  

ü  

Õ ГйЮЕз˔  

 ̧  

ü ּכ ʾЖк˔рχᾝ∕ӡ ʺ ϬꜘβГйЮЕз˔  

 ̧ Ἱ꜠ 

ü MAVLinkἹ꜠ 

 ̧ Д˔Ќ ⇔ 

ü ὀϱрЌТϴ˔І˲IF205˳Ϭ╥  

ü  

Õ SENSYN CORE Pilotχ πχЖк˔рϯϱЀр ᵊ 

 ̧  

ü ּכ ʾЖк˔рӡ ϬꜘβϯϱЀрτϢϤʺּכ ʾЖк˔рχᾝ∕ӡ Ϭ Cesium

π ᵊβϥ 



uc24-02_Ṫ ᾁ йЪ˔Е_3D◕ЯДиρBIMϬᶨ ΰθЯРзГϰꜛ ֫‚ЄІГЭ v3.0 

  - 67 - 

 ̧ Ἱ꜠ 

ü GLBἹ꜠ 

 ̧ Д˔Ќ ⇔ 

ü ὀϱрЌТϴ˔І˲IF205˳Ϭ╥  

 ̧ Ṑ ⇔ 

ü Жк˔рӡ χᴦ♪ᴟ 

Õ  

 ̧ כּ ʾЖк˔рˢELASˣΤϣ ΰθГйЮЕз˔ ϬʺUI τ ᵊβϥ 

Õ βϥжϱУжз 

 ̧ PLATEAU-Terrainχ ‰Д˔Ќˢᵰ ὀϱрЌТϴ˔І˲IF302˳Ϭ╥ ˣ 

 ̧ egm96-universalˢЊТЕϳϴϯʾжϱУжз˲SL014˳Ϭ╥ ˣ 

Õ βϥϯиЁзЇЭ 

 ̧ σΰ 

 

20. ˲FN020˳ừẍ ♁ 

 ̧ Ṑ ᵵ  

ü Жк˔рϬừẍ ♁ήδϥ◙ ϬELASτ ϥṐ  

 ̧ Тк˔Ўа˔Е 

 

 4-41 ừẍ ♁Ṑ χТк˔Ўа˔Е 

 ̧ Д˔Ќ▫  

ü  

Õ г˔Ѓ˔τϢϥUIΤϣχ ˢЩЌрϼзАϼˣ 

 ̧  

ü UI χЖк˔рừẍ ♁ЩЌрϬϼзАϼ 

 ̧ Ἱ꜠ 

ü Ἱ꜠ 

 ̧ Д˔Ќ ⇔ 

ü ὀϱрЌТϴ˔І˲IF205˳Ϭ╥  
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ü  

Õ ừẍ ♁◙ ˢMAVLinkἹ꜠ˣ 

 ̧  

ü Жк˔рτừẍ ♁Ϭ◙ꜘβϥ  

 ̧ Ἱ꜠ 

ü MAVLinkἹ꜠ 

 ̧ Д˔Ќ ⇔ 

ü ὀϱрЌТϴ˔І˲IF205˳Ϭ╥  

 ̧ Ṑ ⇔ 

ü ừẍ ♁ 

Õ  

 ̧ UI πχЩЌрϼзАϼϬ MAVLink Ἱ꜠χ τ Ḋβϥ 

Õ βϥжϱУжз 

 ̧ SENSYN CORE PilotЦ˔Іπᵫ Ϭ“Ξθϛʺ ⇔ψᵫꜘ ᴦʻ 

Õ βϥϯиЁзЇЭ 

 ̧ σΰ 

 

 

כּ (2 Ṑ ԁ  

 

21. ˲FN101˳ Ἢ  

 ̧ Ṑ ᵵ  

ü 3D ◕ЯДиΤϣ ἪЫАФϬ βϥṐ  

 ̧ Тк˔Ўа˔Е 

 

 4-42 Ἢ χТк˔Ўа˔Е  

 ̧ Д˔Ќ▫  

ü  

Õ 3D ◕ЯДиД˔Ќ 

 ̧  

ü ϵзϯχ 3D ◕ЯДиϬ  
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 ̧ Ἱ꜠ 

ü CityGMLἹ꜠ 

 ̧ Д˔Ќ ⇔ 

ü ΰθ3D ◕ЯДи˲DT001 ̇  DT005˳ Ϭ╥  

Õ PCL GeneratorχОжЮ˔Ќ˔ 

 ̧  

ü Ἢ χּכ ʺLiDAR ОжЮ˔Ќ˔Ϭ  

 ̧ Ἱ꜠ 

 ̧ σΰД˔Ќ ⇔ 

ü ὀϱрЌТϴ˔І˲IF251˳Ϭ╥  

ü  

Õ ἪЫАФ 

 ̧  

ü PCL Generator Τϣ ήϦθ ἪЫАФ 

 ̧ Ἱ꜠ 

ü PCDἹ꜠ 

 ̧ Д˔Ќ ⇔ 

ü ТϮϱи ϱрЌТϴ˔І˲IF102˳Ϭ╥  

 ̧ Ṑ ⇔ 

ü ἪЫАФ  

Õ  

 ̧ ᴠ Ἃḧ τ ήϦθ 3D ◕ЯДи Ϭ “ΰοʺ ἪЫАФϬ βϥṐ  

Õ βϥжϱУжз 

 ̧ PLATEAU SDK for Unity 

 ̧ PLATEAU Point Cloud Generator 

Õ βϥϯиЁзЇЭ 

 ̧ σΰ 

Õ ΰθД˔Ќψ˲DT201˳Ϭ╥  

Õ Жк˔р χ3D ◕ЯДиχ Ἢ Ḋ˲FN001˳ρχӸΜ 

כּ χꜛ ֫ πψʺᾝםχּכ Υ “βϥи˔ЕτựΜ ἪЫАФϬ βϥθϛτʺ

ᴠ Ἃḧ τ 3D ◕ЯДиʺּכ Ϭ ϙ₅ϙʺᴠ Ἃḧ Ϭ “βϥάρπ ἪЫАФ

χ Ϭ“Ξ 

̞Жк˔рχꜛ “πψʺ˲ FN001˳τϢϤCityGMLἹ꜠χ3D ◕ЯДиϬ Ἢ

ᴟΰʺ ἪЫАФρΰο Μϥʻζχθϛ Ṑ ψ ΜσΜʻ 

 

 

22. ˲FN102˳ ἪД˔Ќ ϙ₅ϙ 

 ̧ Ṑ ᵵ  
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ü LiDARχ ἪД˔ЌϬAutowareτ︡Ϥ₅ϚṐ   

 ̧ Тк˔Ўа˔Е 

 

 4-43 ἪД˔Ќ ϙ₅ϙχТк˔Ўа˔Е 

ü  

Õ LiDARἪД˔Ќ 

 ̧  

ü 3D LiDARΤϣ ϣϦϥ ἪД˔Ќ  

 ̧ Ἱ꜠ 

ü PCDἹ꜠  

 ̧ Д˔Ќ ⇔ 

ü ὀϱрЌТϴ˔І˲IF261˳Ϭ╥  

ü  

Õ ἪД˔Ќ 

 ̧  

ü LiDARΤϣ ϣϦθЈрЂ˔Д˔ЌϬ ROSЮАЈ˔ЅἹ꜠τ ḊΰʺAutowareχ

ꜛᾪӡ π► βϥ  

 ̧ Ἱ꜠ 

ü ROSЮАЈ˔Ѕ  

 ̧ Д˔Ќ ⇔ 

ü ὀϱрЌТϴ˔І˲IF261˳ Ϭ╥   

 ̧ Ṑ ⇔ 

ü LiDARχ ἪД˔ЌϬ︡Ϥ₅ϚṐ  

Õ  

 ̧ 3D LiDARΤϣ︡ ΰθPCDἹ꜠χ ἪД˔ЌϬROSЮАЈ˔Ѕτ ḊβϥṐ   

Õ βϥжϱУжз 

 ̧ ROS2-ousterˢЊТЕϳϴϯʾжϱУжз˲SL108Ϭ╥ ˳ 

Õ βϥϯиЁзЇЭ 

 ̧ σΰ 

 

23. ˲FN103˳NMEAД˔Ќ ₅ 
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 ̧ Ṑ ᵵ  

ü RTK ӡДНϱІΤϣ NMEA Ἱ꜠χД˔ЌϬ︡Ϥ₅ϚṐ  

 ̧ Тк˔Ўа˔Е 

 

 4-44 NMEAД˔Ќ ϙ₅ϙχТк˔Ўа˔Е 

 ̧ Д˔Ќ▫  

ü  

Õ NMEAД˔Ќ 

 ̧  

ü RTKӡДНϱІΤϣ ϣϦϥД˔Ќ  

 ̧ Ἱ꜠ 

ü NMEAἹ꜠  

 ̧ Д˔Ќ ⇔ 

ü ὀϱрЌТϴ˔І˲IF262˳Ϭ╥   

ü  

Õ NMEAД˔Ќ 

 ̧  

ü RTKӡДНϱІΤϣ ϣϦθNMEAἹ꜠χД˔ЌϬAutowareχꜛᾪӡ

π► βϥθϛτROSЮАЈ˔Ѕτ Ḋ  

 ̧ Ἱ꜠ 

ü ROSЮАЈ˔Ѕ  

 ̧ Д˔Ќ ⇔ 

ü ὀϱрЌТϴ˔І˲IF262˳Ϭ╥   

 ̧ Ṑ ⇔ 

ü NMEAД˔Ќ ₅ 

Õ  

 ̧ RTKӡДНϱІΤϣNMEAἹ꜠χД˔ЌϬ Ϊ︡ϥ 

 ̧ ︡ ΰθNMEAἹ꜠χД˔ЌϬROSЮАЈ˔Ѕτ Ḋ  

Õ βϥжϱУжз 

 ̧ nmea_navsat_driverˢЊТЕϳϴϯʾжϱУжз˲SL110˳Ϭ╥ ˣ 

Õ βϥϯиЁзЇЭ 
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 ̧ σΰ 

 

24. ˲FN104˳ЈрЂ˔Д˔Ќ  

 ̧ Ṑ ᵵ  

ü ּכ τ ∏ΰθLiDARЈрЂ˔ΤϣЈрЂ˔Д˔Ќχ︡ ρ Ϭ“ΞṐ  

 ̧ Тк˔Ўа˔Е 

 

 4-45 ЈрЂ˔Д˔Ќ χТк˔Ўа˔Е 

 

 ̧ Д˔Ќ▫  

ü  

Õ LiDARἪД˔Ќ 

 ̧  

ü ROS2-ousterΤϣ ϣϦϥʺ3D LiDARΤϣ ϣϦϥ ἪД˔ЌϬROSЮАЈ˔Ѕ

τ ḊΰθД˔Ќ  

 ̧ Ἱ꜠ 

ü ROSЮАЈ˔Ѕ  

 ̧ Д˔Ќ ⇔ 

ü ὀϱрЌТϴ˔І˲IF263˳Ϭ╥  

Õ NMEAД˔Ќ 

 ̧  

ü RTKӡДНϱІΤϣ ϣϦθNMEAἹ꜠χД˔ЌϬLiDARἪД˔Ќρ ΰʺ

ꜛᾪӡ Ϭ“ΞAutowareτ ϙ₅ϘδϥθϛτʺROSЮАЈ˔Ѕτ Ḋ 

 ̧ Ἱ꜠ 

ü ROSЮАЈ˔Ѕ  

 ̧ Д˔Ќ ⇔ 

ü ὀϱрЌТϴ˔І˲IF262˳Ϭ╥   

ü  

Õ LiDARἪД˔Ќ 

 ̧  

ü ἪḧԏΦ ϞЛϱЇ ẠϬ“μθῇχ3D LiDARχД˔Ќ 
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 ̧ Ἱ꜠ 

ü ROSЮАЈ˔Ѕ  

 ̧ Д˔Ќ ⇔ 

ü ὀϱрЌТϴ˔І˲IF263˳Ϭ╥  

Õ NMEAД˔Ќ 

 ̧  

ü  ־ σςχЮЌД˔ЌϬ Μθꜛᾪӡ ӡτ σNMEAἹ꜠χД˔Ќ 

 ̧ Ἱ꜠ 

ü ROSЮАЈ˔Ѕ  

 ̧ Д˔Ќ ⇔ 

ü ὀϱрЌТϴ˔І˲IF262˳Ϭ╥   

 

 ̧ Ṑ ⇔ 

ü ЈрЂ˔Д˔Ќ  

Õ  

 ̧ LiDARΤϣ︡ ΰθД˔ЌϬROSЮАЈ˔Ѕπ Ϊ︡ϥ 

 ̧ כּ τ θϥ Ἢχ ӽϬ ΰʺ ἪД˔ЌχЫІϺрϽ Ϭ“Ξ 

 ̧ ἪχЛϱЇ ẠϬ“Ξ 

Õ βϥжϱУжз 

 ̧ Autoware-sensingˢЊТЕϳϴϯʾжϱУжз˲SL112˳Ϭ╥ ˣ 

Õ βϥϯиЁзЇЭ 

 ̧ σΰ 

 

25. ˲FN105˳ꜛᾪӡ ӡ 

 ̧ Ṑ ᵵ  

ü 3D LiDARχ ἪД˔Ќρ ἪЫАФχЫАЎрϽϬ“Μʺꜛᾪӡ ӡϬ“ΞṐ   

 ̧ Тк˔Ўа˔Е 

 

 4-46 ꜛᾪӡ ӡχТк˔Ўа˔Е 
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 ̧ Д˔Ќ▫  

 

ü  

Õ ἪД˔Ќ 

 ̧  

ü Autoware-sensingΤϣ ήϦθ ἪД˔ЌχROSЮАЈ˔Ѕ 

 ̧ Ἱ꜠ 

ü ROSЮАЈ˔Ѕ 

 ̧ Д˔Ќ ⇔ 

ü ὀϱрЌТϴ˔І˲IF261˳Ϭ╥  

Õ NMEAД˔ЌˢROSЮАЈ˔ЅἹ꜠ˣ 

 ̧  

ü RTKӡДНϱІΤϣ ϣϦθNMEAἹ꜠χД˔ЌϬAutowareχꜛᾪӡ

π► βϥθϛτROSЮАЈ˔Ѕτ Ḋ  

 ̧ Ἱ꜠ 

ü ROSЮАЈ˔Ѕ  

 ̧ Д˔Ќ ⇔ 

ü ὀϱрЌТϴ˔І˲IF262˳Ϭ╥   

Õ ἪЫАФ 

 ̧  

ü PLATEAU PCL GeneratorΤϣ ήϦθ ἪЫАФ  

 ̧ Ἱ꜠ 

ü PCDἹ꜠ 

 ̧ Д˔Ќ ⇔ 

ü ТϮϱи ϱрЌТϴ˔І˲IF102˳Ϭ╥  

ü  

Õ ꜛᾪӡ Д˔ЌˢROSЮАЈ˔ЅἹ꜠ˣ 

 ̧  

ü ꜛᾪӡ ӡχ ᶤ›Ϭ ΰθД˔Ќ  

 ̧ Ἱ꜠ 

ü ROSЮАЈ˔Ѕ  

 ̧ Д˔Ќ ⇔ 

ü ὀϱрЌТϴ˔І˲IF264˳Ϭ╥   

ü χ τḩΰοψʺ50%ӟ χ Ϭ‰ʺ25%Τϣ50%χ Ϭ ʺ25%ӟᴞχ

Ϭ ρβϥʻ 

Õ ּכ ⌠◙ꜘД˔ЌˢROSЮАЈ˔ЅἹ꜠ˣ 

 ̧  

ü ּכ χ ⌠◙ꜘϬ ΰθД˔Ќ  
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 ̧ Ἱ꜠ 

ü ROSЮАЈ˔Ѕ  

 ̧ Д˔Ќ ⇔ 

ü ὀϱрЌТϴ˔І˲IF265˳Ϭ╥   

 

 ̧ Ṑ ⇔ 

ü ꜛᾪӡ ӡ 

Õ ┌ Τϣχᵠ  

 ̧ ┌ ψ ἪЫАЎрϽχϙϬ ρβϥꜛᾪӡ ӡιμθΥʺ₈ ψ ἪЫАЎр

ϽτᴥΠʺRTKӡД˔ЌϜᴥΠϥάρπ χΰ Ϭ Ξ 

Õ  

 ̧ ἪЫАФρʺLiDARπ︡ ΰθ ἪД˔ЌρЫАЎрϽϬ“Ξ 

 ̧ RTKӡД˔ЌϬ Μοʺ ἪЫАЎрϽχ ӡ Ϭ ḁβϥ  

Õ βϥжϱУжз 

 ̧ Autoware-localizationˢЊТЕϳϴϯʾжϱУжз˲SL113˳Ϭ╥ ˣ 

Õ βϥϯиЁзЇЭ 

 ̧ NDT RegistrationˢϯиЁзЇЭ˲AL001˳Ϭ╥ ˣ 

 

26. ˲FN106˳ꜛ “  

 ̧ Ṑ ᵵ  

ü ּכ χ ⌠◙ꜘϬ Ϊ︡Ϥʺּכ ϒχ ⌠ ˢ “ʺІГϯзрϽʺУй˔Ϻ ˣϬ βϥṐ

 

 ̧ Тк˔Ўа˔Е 

 

 4-47 ꜛ “  

 ̧ Д˔Ќ▫  

ü  

Õ ּכ ⌠◙ꜘД˔ЌˢROSЮАЈ˔ЅἹ꜠ˣ 

 ̧  

ü ּכ χ ⌠◙ꜘϬ ΰθД˔Ќ  

 ̧ Ἱ꜠ 
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ü ROSЮАЈ˔Ѕ  

 ̧ Д˔Ќ ⇔ 

ü ὀϱрЌТϴ˔І˲IF265˳Ϭ╥   

ü  

Õ ּכ ⌠ Д˔ЌˢCAN BusЮАЈ˔ЅἹ꜠ˣ 

 ̧  

ü ּכ χ ⌠ Ϭ ΰθД˔Ќ  

 ̧ Ἱ꜠ 

ü CAN BusἹ꜠  

 ̧ Д˔Ќ ⇔ 

ü ὀϱрЌТϴ˔І˲IF265˳ Ϭ╥   

 

 ̧ Ṑ ⇔ 

ü ּכ ⌠◙ꜘ 

Õ ┌ Τϣχᵠ  

 ̧ ┌ ʺ “ψδγτʺᾁ χּכ Ϭ►μθД˔Ќ⅜︡ρꜛᾪӡ ӡχϙτ Ϙμθ

Υʺ ψם∑τ ЕжАϼϬ “ήδϥṐ Ϭם βϥ 

Õ  

 ̧ AutowareΤϣ ϣϦϥּכ χ ⌠◙ꜘϬṁτʺּכ ϒCAN BusἹ꜠χ ⌠ Ϭ ϥ 

Õ βϥжϱУжз 

 ̧ python-cansЊТЕϳϴϯʾжϱУжз˲SL115˳Ϭ╥ ˣ 

Õ βϥϯиЁзЇЭ 

 ̧ σΰ 

 

 

27. ˲FN107˳и˔Е  

 ̧ Ṑ ᵵ  

ü ּכ Υ “βϥϳϴϱЪϱрЕϬ βϥṐ   

 ̧ Тк˔Ўа˔Е 

 

 4-48 и˔Е  
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 ̧ Д˔Ќ▫  

ü  

Õ ϳϴϱЪϱрЕϬAutowareπ  

 ̧  

ü ּכ Υ “βϥи˔ЕϬ  

 ̧ Ἱ꜠ 

ü σΰ  

 ̧ Д˔Ќ ⇔ 

ü ὀϱрЌТϴ˔І˲IF266˳Ϭ╥   

ü  

Õ ּכ ⌠◙ꜘД˔ЌˢROSЮАЈ˔ЅἹ꜠ˣ 

 ̧  

ü ּכ χ ⌠◙ꜘϬ ΰθД˔Ќ  

 ̧ Ἱ꜠ 

ü ROSЮАЈ˔Ѕ  

 ̧ Д˔Ќ ⇔ 

ü ὀϱрЌТϴ˔І˲IF265˳Ϭ╥   

 

 ̧ Ṑ ⇔ 

ü и˔Е  

Õ  

 ̧ כּם Ϭ “ήδϥθϛʺ ἪЫАФΥ ϙ₅ϘϦθᴠ Ἃḧ τϳϴϱЪϱрЕϬ

βϥṐ  

Õ βϥжϱУжз 

 ̧ Autoware-planningˢЊТЕϳϴϯʾжϱУжз˲SL115˳Ϭ╥ ˣ 

Õ βϥϯиЁзЇЭ 

 ̧ σΰ 

 

28. ˲FN108˳Д˔Ќ  

 ̧ Ṑ ᵵ  

ü ּכ χГйЮЕз˔Д˔ЌϬSENSYN CORE Pilotϒ βϥṐ  

 ̧ Тк˔Ўа˔Е 
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 4-49 Д˔Ќ  

 ̧ Д˔Ќ▫  

ü  

Õ ּכ ГйЮЕз˔Д˔Ќ 

 ̧  

ü ּכ ГйЮЕз˔Д˔ЌχROSЮАЈ˔Ѕ 

 ̧ Ἱ꜠ 

ü ROSЮАЈ˔Ѕ 

 ̧ Д˔Ќ ⇔ 

ü ὀϱрЌТϴ˔І˲IF264˳Ϭ╥  

ü  

Õ MQTTЮАЈ˔Ѕ 

 ̧  

ü ּכ ГйЮЕз˔Д˔ЌΥḯϘϦοΜϥJSONἹ꜠χЮАЈ˔Ѕ  

 ̧ Ἱ꜠ 

ü JSONἹ꜠ 

 ̧ Д˔Ќ ⇔ 

ü ὀϱрЌТϴ˔І˲IF207˳Ϭ╥  

 ̧ Ṑ ⇔ 

ü Д˔Ќ  

Õ  

 ̧ כּ ГйЮЕз˔Д˔ЌϬSENSYN CORE Pilotϒ βϥ  

Õ βϥжϱУжз 

 ̧ mqtt_bridgeˢЊТЕϳϴϯʾжϱУжз˲SL109˳Ϭ╥ ˣ 

Õ βϥϯиЁзЇЭ 

 ̧ σΰ 
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29. ˲FN109˳Д˔Ќ  

 ̧ Ṑ ᵵ  

ü SENSYN CORE PilotΤϣ ϣϦϥּכ ♁◙ꜘД˔ЌϞ “и˔ЕϬ βϥṐ  

 ̧ Тк˔Ўа˔Е 

 

 4-50 Д˔Ќ  

 ̧ Д˔Ќ▫  

ü  

Õ ϳϴϱЪϱрЕД˔Ќ 

 ̧  

ü ϳϴϱЪϱрЕД˔ЌΥḯϘϦοΜϥ JSONἹ꜠χЮАЈ˔ЅϬ SENSYN CORE 

Pilot Τϣ  

 ̧ Ἱ꜠ 

ü JSONἹ꜠ 

 ̧ Д˔Ќ ⇔ 

ü ὀϱрЌТϴ˔І˲IF208˳Ϭ╥  

Õ “ᵫ◐Д˔Ќ 

 ̧  

ü “ᵫ◐◙ꜘΥḯϘϦοΜϥJSONἹ꜠χЮАЈ˔ЅϬSENSYN CORE PilotΤϣ

 

 ̧ Ἱ꜠ 

ü JSONἹ꜠ 

 ̧ Д˔Ќ ⇔ 

ü ὀϱрЌТϴ˔І˲IF208˳Ϭ╥  

ü  

ü σΰ 

 ̧ Ṑ ⇔ 

ü Д˔Ќ  

Õ  

 ̧ ϳϴϱЪϱрЕД˔Ќʺ “ᵫ◐◙ꜘϬSENSYN CORE PilotΤϣ βϥ  
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Õ βϥжϱУжз 

 ̧ mqtt_bridgeˢЊТЕϳϴϯʾжϱУжз˲SL109˳Ϭ╥ ˣ 

Õ βϥϯиЁзЇЭ 

 ̧ σΰ 

 

30. ˲FN110˳Д˔Ќ ʾ  

 ̧ Ṑ ᵵ  

ü ּכ ρSENSYN CORE PilotḧχД˔Ќ ʾ ϬMQTTЮАЈ˔Ѕπ βϥθϛτЂ˔Н

˔τ ήϦϥṐ  

 ̧ Тк˔Ўа˔Е 

 

 4-51 Д˔Ќ ʾ  

 ̧ Д˔Ќ▫  

ü  

Õ ּכ ГйЮЕз˔Д˔Ќ 

 ̧  

ü ӡД˔ЌΥḯϘϦοΜϥJSONἹ꜠χЮАЈ˔ЅϬּכ Τϣ   

 ̧ Ἱ꜠ 

ü JSONἹ꜠ 

 ̧ Д˔Ќ ⇔ 

ü ὀϱрЌТϴ˔І˲IF207˳Ϭ╥  

ü  

Õ ϳϴϱЪϱрЕД˔Ќ 

 ̧  

ü ϳϴϱЪϱрЕД˔ЌΥḯϘϦοΜϥ JSONἹ꜠χЮАЈ˔ЅϬ SENSYN CORE 

PilotΤϣ  

 ̧ Ἱ꜠ 

ü JSONἹ꜠ 

 ̧ Д˔Ќ ⇔ 

ü ὀϱрЌТϴ˔І˲IF208˳Ϭ╥  

Õ ּכ “ᵫ◐Д˔Ќ 

 ̧  
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ü “ᵫ◐◙ꜘΥḯϘϦοΜϥJSONἹ꜠χЮАЈ˔ЅϬSENSYN CORE PilotΤϣ

 

 ̧ Ἱ꜠ 

ü JSONἹ꜠ 

 ̧ Д˔Ќ ⇔ 

ü ὀϱрЌТϴ˔І˲IF208˳Ϭ╥  

 ̧ Ṑ ⇔ 

ü Д˔Ќ ʾ  

Õ  

 ̧ כּ Τϣ ΰθД˔ЌϬSENSYN CORE Pilotϒ βϥ  

Õ βϥжϱУжз 

 ̧ mqtt_bridgeˢЊТЕϳϴϯʾжϱУжз˲SL109˳Ϭ╥ ˣ 

Õ βϥϯиЁзЇЭ 

 ̧ σΰ 
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4-3. ϯиЁзЇЭ 

4-3-1. ΰθϯиЁзЇЭ 

 

 ̧ Жк˔р ϯиЁзЇЭ 

 4-͒  ΰθϯиЁзЇЭԁ  

 

ID ϯиЁзЇ

ЭϬ ΰ

θṐ  

   

AL001 FN004 

FN005 

FN105  

NDT 

Registration 

 ̧ Ӱσϥ νχ Ἢḧχ

ӡ ›ϩδτ ᴂΰΜ

ӱ ʾᵕ ϬᾋνΪ

ϥθϛχϯиЁзЇЭ 

 ̧ Ⱨ τ ΰθ Ἢ

ρLiDARΤϣ ϣϦ

ϥІϺарϬӡ ›ϩ

δβϥάρπ Ἢ

τΣΪϥLiDARχӡ

Ϭ▄ βϥ 

 ̧ ‰ τІϺар ●χЫАЎ

рϽΥᴦ πΚϤʺꜛ ӱ

χϢΞσзϯиЌϱЭϯФз

Ͼ˔Єдрτ ΰοΜϥθϛ 

 ̧ ṛ σ Д˔ЌϬ Μο

Ϝ‰ τ ⌠βϥθϛ 

AL002 FN009 FASTϯиЁ

зЇЭ 

 ̧ ᵊ ΤϣЀ˔З˔

Ϭᾁ βϥϯиЁ

зЇЭπʺ τ‰

τ ⌠βϥϯиЁзЇ

Э 

 ̧ зЊ˔ІχᾢϣϦθДНϱІ

σςπϜם“Υ ӬπʺЖк

˔рϞӱ кЩАЕσςχз

ϯиЌϱЭ Υ ẐήϦϥϯ

ФзϾ˔Єдрτ ΰοΜϥ

θϛ 

AL003 FN009 

FN010 

ᶈ ϸиЫ

рТϰи

Ќʿ 

EKF 

(Extended 

Kalman 

Filter) 

 ̧ χ ӡ χ ›

Ϭ“Ξάρπ τự

ΨЛϱЇτếΜὫᴮϬ

ϥάρΥπΦϥϯи

ЁзЇЭ 

 ̧ χ ›ϯиЁзЇЭσ

ςτ ϓο‰ τם“βϥά

ρΥπΦϥθϛ 

AL004 FN017 ꜝ Ц˔І

χД˔ЌЫ

АСрϽϯ

иЁзЇЭ 

 ̧ ЄІГЭḧπχФ

кЕЀи ḊϬ“Ξϯ

иЁзЇЭ 

 ̧ ROSЮАЈ˔Ѕπ ᾝ

ήϦθГйЮЕз˔

 ̧ χД˔ЌϬ‰ τЫА

СрϽβϥχτ ΰοΜϥθ

ϛ 

 ̧ Ϟ Ϭ― δγ π

ΦϥϯиЁзЇЭπΚϥθϛ 
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ϬMAVLinkτ Ḋβ

ϥθϛτ βϥ 

AL005 FN017 State 

machineЦ

˔Іχ Ḋ

ϯиЁзЇ

Э 

 ̧ ЄІГЭḧπχФ

кЕЀи ḊϬ“Ξϯ

иЁзЇЭ 

 ̧ MAVLinkπ ᾝήϦο

Μϥ “ЬАЄдрϬ

ROSЮАЈ˔Ѕτ Ḋ

βϥθϛτ  

 ̧ ꜝ Ц˔ІχЫАСрϽπψ

πΦσΜʺ χЮАЈ˔Ѕ

ϬϘρϛϥθϛ 

 ̧ Ϟ Ϭ― πΦϥϯи

ЁзЇЭπΚϥθϛ 

 

 

1) ˲AL001˳NDT Registration 

 ̧ ὓ▄  

ü ἪΥⱱν χ ϬMρΰθρΦ ἪϬЩϼЈиτ ᶤΰᶆЈи χЪϱрЕΤϣ ṛ

ϬᶤϤ βθϛχὓ▄ ψὕɥ  

ü ІϺар ἪΥⱱν χ ϬNρΰ Щ̋ϼЈиχ Ϭ‡ρΰθρΦ Ϙ̋θ σΩ ᴟΥ“ϩϦϥ

ᵕ Υ‖πΚμθρΦχὓ▄ ψὕ‖ᴇρσϥʻάχρΦᴇ ɦ‡ 

ü Ϙθ έρτ ΰθΤЎϴАϼϬ“ΞΥάχρΦχὓ▄ ψὕρ 

ü Ϭ ΰοχNDT Registrationχὓ▄ ψὕɥ ‖ᴇρσϥ 

 ̧ ϱЮ˔Ѕ 

 

 4-52 NDT RegistrationτϢϥᶆ Υⱱνԁ ᴣχϱЮ˔Ѕ3 

 

2) ˲AL002˳FASTϯиЁзЇЭ 

 ̧ ὓ▄  

ü ᵊ χЀ˔З˔ϬЌ˔ϿАЕρΰοᾁ βϥ‰ ⌠βϥ ᾁ ϯиЁзЇЭʻᵊ χ

 

3 ʿA Review of Point Cloud Registration Algorithms for Laser Scanners: Applications in Large-Scale 

Aircraft Measurement (https://www.mdpi.com/2076-3417/12/20/10247) 
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ӚήχОЌ˔рτϢϤЀ˔З˔Ϭᾁ βϥ 

ü ᵊ ЂϱЇΥNxMπΚϥ ›ʺὓ▄ ψ ὕɦɥ 

 ̧ ϱЮ˔Ѕ 

 

 4-53 FASTϯиЁзЇЭτϢϥРЅвϯиϷЖЮЕзχϱЮ˔Ѕ4 

 

3) ˲AL003˳ᶈ ϸиЫрТϰиЌʿEKF (Extended Kalman Filter) 

 ̧ ὓ▄  

ü ЛϱЇϬḯϚ χ Ϭ ›ΰʺЈрЂ˔χֿפ Ϭ Μ›ΞάρπϢϤ τựΜ ϒρТϰ

иЌзрϽϬ“Ξ 

ü ЦϼЕиχⱳᾕ ϬNρΰθρΦ ὕɦ  

 ̧ ϱЮ˔Ѕ 

 

 4-54 EKF(Extended Kalman Filter)τϢϥꜛᾪӡ ṟ ˢ ˣχϱЮ˔Ѕ5 

 

 

4 ʿEdward Rosten and Tom Drummond, ¬Machine learning for high speed corner detectionº in 9th 

European Conference on Computer Vision, vol. 1, 2006, pp. 430²443. 

5 ʿExtended Kalman Filter-based localization algorithm by edge computing in Wireless Sensor 

Networks (https://www.sciencedirect.com/science/article/pii/S2352864820302601#fig5) 
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4) ˲AL004˳ꜝ Ц˔ІχД˔ЌЫАСрϽϯиЁзЇЭ 

 ̧ ὓ▄  

ü ΚϥROSЮАЈ˔ЅτνΜοʺꜝ Ϭ╥ ΰ1 1π ᴂβϥMavlinkЮАЈ˔ЅϬ ΰ Д̋˔

ЌЫАСрϽϬ“ΞˢẄ ΰχMavlinkЮАЈ˔Ѕ to ROSЮАЈ˔ЅτνΜοϜ ˣ 

ü 1 1π ᴂβϥ ︣ ЮАЈ˔ЅϬᾁ┤βϥθϛʺζχὓ▄ ψὕρ 

ü ḊϬ“ΞЮАЈ˔Ѕχ ϬnρΰθρΦὕὲ 

 ̧ ϱЮ˔Ѕ 

 

 4-55 ꜝ Ц˔ІχД˔ЌЫАСрϽϯиЁзЇЭτϢϥROSЮАЈ˔Ѕ ḊχϱЮ˔Ѕ 

 

5) ˲AL005˳State machineЦ˔Іχ ḊϯиЁзЇЭ 

 ̧ ὓ▄  

ü ΚϥϳϴϱЪϱрЕ Ϭ  βϥθϛτ σᶆ Υ χ MavlinkЮАЈ˔Ѕπ ϣϦο

ΨϥθϛʺζχЮАЈ˔ЅϬ ΰ Ḋʺ ›βϥάρπ1νχϳϴϱЪϱрЕ Ϭ⌠ βϥ 

ü 1νχϳϴϱЪϱрЕϬ⌠ βϥ∑τ σMavlinkЮАЈ˔Ѕχ ϬnρΰθρΦὕὲ 

 ̧ ϱЮ˔Ѕ 

 

 4-56 State machineЦ˔Іχ ḊϯиЁзЇЭτϢϥROSЮАЈ˔Ѕ ḊχϱЮ˔Ѕ 
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4-3-2. ᵫ ΰθϯиЁзЇЭ 

 

1) ˲AL101˳РЅвϯиϱЗ˔ЄаиϷЖЮЕзˢVIOx 

 

 ̧ ϯиЁзЇЭϬ ΰθṐ  

ü ˲FN009˳РЅвϯиϱЗ˔ЄаиϷЖЮЕзˢVIOx 

 

 ̧ ϯиЁзЇЭχ ⇔ 

Жк˔рꜛ ֫‚ЄІГЭχкНІЕ χ σϥΰ Ϭ ρΰοʺLiDARρGNSSs־ ӡЄІГЭˣτ

ϢϥṌ χꜛᾪӡ Ṫ τᴥΠʺ θτРЅвϯиϱЗ˔ЄаиϷЖЮЕзˢVIOxχᵫ Ϭ“μθʻ 

РЅвϯиϱЗ˔ЄаиϷЖЮЕзˢVIOxρψᵊ ΤϣЀ˔З˔ Ϭᾁ βϥϯиЁзЇЭπʺ

τ‰ τ ⌠βϥ FASTϯиЁзЇЭˢAL002ˣτϢϤ ΰθᶆᵊ τ βϥ ρ IMU τϢϤʺ

ộ σϸЮжχӱ Ϭ βϥϯиЁзЇЭπΚϥʻ 

“ᾆẕρΰοʺAnand George "Analysis of Visual-Inertial Odometry Algorithms for Outdoor Drone 

Applications"6σςΥấΫϣϦϥʻϘθʺFASTϯиЁзЇЭχϕΤτʺ SIFTϯиЁзЇЭψʺІϾ˔и

ϬⱱκʺӰσϥẩ ϞЇ˔Э π︡ ΰθᵊ ḧπϜ χ σЫАЎрϽΥᴦ πΚϥάρΤ

ϣʺ ρ χНжрІΥ ΜρᾠϩϦοΜϥʻSIFTτựΜ‰ σ Υᴦ πΚϤʺὓ▄

Υ ᶓ ‰ σAKAZE ϯиЁзЇЭσςΥ ∕βϥΥʺ г˔ІϾ˔ІπψЖк˔р “Ϭ“ΞθϛʺЖ

к˔р “τ σзϯиЌϱЭ Ϭ θβʺ‰ σFASTϯиЁзЇЭϬ⅜ ΰθʻ 

 

ІГАФ 

1. ϸЮжτϢϤ︡ ΰθ ԁᵊ τ ΰЀ˔З˔ Ϭᾁ βϥʻάχ∑FASTϯиЁзЇЭ

ˢAL002ˣϬ ΜϥʻΚϥСϼЈиϬpρΰζχСϼЈиχ ϬIpρΰθρΦʺדἹχ Ӥ16СϼЈ

иϬ ₰βϥʻϜΰ ₰ΰθСϼЈиχ Υ10ᾤ ΰοIpϢϤ Μ ψ ΰο Υ‰Μ ›ψᵊ

pϬЀ˔З˔ρΰοᾁ βϥʻ 

2. ᵕᵊ Тй˔Эπ θ ρ ΰΨ ϣϦθᵊ Тй˔Э χ χ ᴂḩἰϬẐϛϥʻἇ

τψ ᵕ θ χ Ӥ СϼЈиχ ᴟϬῠ ρΰο Πʺᶆ χӱ Ϭ▄ ΰʺᵊ

ρΰοχᵊ πχ “ӱ ʺᵕ ϬὨ βϥʻϘθʺ χ ΰΜӡ ϬὨ βϥʻ 

3. ЫАЎрϽπ ΰθ χЧϯϬ ΜʺϸЮжχ σ◒ Ϟӱ ˢ “ӱ ʾᵕ ˣϬẐ

ϛϥʻάχρΦ5 ӟ χ ᴂ Ϭ Μṁ “ (Essential matrix)ϬΩ ᴟτϢϤẐϛϥʻθιΰάχ

χẩ∑ם∑ τḩΰοψ ᶎ ρσϥʻ 

4. ▄ΰθIMUχᴥ ρᶑ Ϭ ▄βϥάρτϢϤʺᵊ Тй˔Эḧπχם∑χӱ Ϭ▄ ʻ

τϢϤ ϣϦθ “ӱ ʾᵕ τ ΰοІϾ˔иχ Ϭ“Μ ᶎσӱ Ϭ βʻ 

 

6 ʿhttps://aaltodoc.aalto.fi/server/api/core/bitstreams/a0655bd9-d0bd-45ec-a57b-

f709f43fe0d8/content 
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 4-57 ϯиЁзЇЭ ⇔ 

 

2) ˲AL102˳ ӡ χ ›ϯиЁзЇЭ 

 

 ̧ ϯиЁзЇЭϬ ΰθṐ  

ü ˲FN010˳ ӡ › 

ü ˲FN011˳ ᵲ ᵕ  

ü ˲FN012˳ ▄  

 

 ̧ ϯиЁзЇЭχ ⇔ 

ӡ ʾЈрЂ˔ χ ›ʾּ︡ג Ϭ“ΞϯиЁзЇЭϬᵫ ΰθʻ 

ἇ τψGPS̋LiDARꜛᾪӡ Τϣχӡ ʺIMUΤϣχᴥ ʾᶑ ʺVIOΤϣχӱ σ

ς χӰσϥḢ Ϭ ›ΰʺᶆЈрЂ˔ ϢϤϜкНІЕσꜛᾪӡ ϬםᾝβϥʻϘθʺ ›

ήϦϥ π ӡ τ ΰ πΦϥΤςΞΤχᾁ₰Υ“ϩϦ πΦϥ ›τχϙ ›τ ΜϥṪ Ϝ

ΜϣϦοΣϤʺЄІГЭχὸ ΰ τṄ ΰοΜϥʻ 

 

1. ֫ ЯДи Ṱʿ кЩАЕχ ΦϬṜ βϥθϛτ ṰήϦϥЄІГЭЯДиϬ ṰβϥʻЖк˔р

χ֫ ЯДиψ3ⱳᾕӡ ρ3ⱳᾕ◒ Ϭ― βϥθϛʺ6ꜛ ʻάχρΦχ ЦϼЕиψӟᴞχ

ρΣϤπΚϥʻ 

[ὢ,ὣ,ὤ,ὶέὰὰ,ὴὭὸὧϿ,ώὥύ,ὢ,ὣ,ὤ,ὶέὰὰ,ὴὭὸὧϿ,ώὥύ,ὢ̌ ,ὣ̌ ,ὤ̌ ] 

2. Ḣ ЯДи Ṱʿ ЄІГЭχᾝ∕χ ˢ ЦϼЕиˣΤϣʺЈрЂ˔Υ βϥπΚϧΞ ˢḢ

Д˔ЌˣϬ βϥ ꜠ϬὨϛϥʻάχρΦχḢ ЦϼЕиψӟᴞχρΣϤπΚϥʻ

ᶆІГАФχ
ϱЮ˔Ѕ

ϸЮжгИАЕ FPVϸЮжπ
╖ֲΰθᵊ ˢAL002x ЫАЎрϽ

VO
ӱ

IMUгИАЕ ▄ΰθ
IMU

ήϦϥ
ӱ

›
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[ὼ ,ώ ,ᾀ  ,ὶ ,ὴ ,ώ ,ὼ , ώ , ᾀ , ‫ , ‫ ╬ , ‫ ύ, , ὥ , 

ὥ ]  

3. ІГАФʿ ֫ ЯДиτṁξΜοʺ ᾝ∕χ ЦϼЕиΤϣⱳχⱲ⁭χ ЦϼЕиϬ ʻᵃ

ẠχḢ Д˔ЌΤϣᾝ∕ ψ χꜛᾪӡ σςϬ ΰ βϥʻ  ꜠ψӟᴞχρΣϤπΚϥʻ 

 ὼ = Ὢ(ὼϛ, όϛ)   

 ὼ ψⱲ⁭tτΣΪϥ ЦϼЕи 

 ό ψⱲ⁭tτΣΪϥ Ὲ . θιΰ ό=0 

4.   ІГАФʿ Ḣ Д˔ЌϬ Μοʺ ẉόẶ ╩“ χ Ϭ  ІГАФπ“Ξʻ

άχ∑ᶆЈрЂ˔Ϟ ӡ Υ ήϦϥΥʺ► ήϦϥ ӡ χ Υ Μ ›ψ χ Μ

ψ ♪ήϦϥʻ ЦϼЕиχ  ψӟᴞχϢΞτ“ϩϦϥʻ 

 ώ = ᾀ - Ὄὼ£ϛ   

 ᾀ ψⱲ⁭ ὸ χם∑χḢ   

 ᾀ ψⱲ⁭ ὸ χם∑χḢ   

 Ὄ ψⱲ⁭ ὸ πχḢ ЯДиχбЀР“  

5. 3ρ4ϬἣϤ β 

 

 4-58 ϯиЁзЇЭᵵ  

 

 4-59 EKF  ІГАФ ᵵ  
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3) ˲AL103˳ ⁯ ϬӤϚӳ ʾὊ ℅ χзІЕϬ ΰʺ◙ χӳ ʾὊ ℅ ΥӤϘϦθ τ ∕

βϥΤϬ βϥϯиЁзЇЭ 

 ̧ ϱЮ˔Ѕ 

 

 4-60 ⁯ ϬӤϚӳ ʾὊ ℅ χзІЕϬ ΰʺ◙ χӳ ʾὊ ℅ ΥӤϘϦθ τ ∕

βϥΤϬ βϥϯиЁзЇЭτϢϥ χϱЮ˔Ѕ 

 

 ̧ ϯиЁзЇЭϬ ΰθṐ  

ü ˲FN014˳ ἹД˔Ќ Ϥ Π 

 

 ̧ ϯиЁзЇЭχ ⇔ 

◙ χӳ ʾὊ ℅ ΥӤϘϦθ τ ∕βϥΤϬ βϥϯиЁзЇЭ 

 

4) ˲AL104˳PLATEAU-TerrainϬ Μϥи˔ЕΤςΞΤϬ βϥϯиЁзЇЭ 

 ̧ ϱЮ˔Ѕ 

 

 4-61 PLATEAU-TerrainϬ Μϥи˔ЕΤςΞΤϬ βϥϯиЁзЇЭτϢϥ χϱЮ˔Ѕ 

 

 ̧ ϯиЁзЇЭϬ ΰθṐ  

ü ˲FN014˳ ἹД˔Ќ Ϥ Π 

 

 ̧ ϯиЁзЇЭχ ⇔ 

SENSYN CORE Pilotπ⌠ ΰθ “и˔ЕτνΜοʺPLATEAU-TerrainϬ Μϥи˔ЕΤςΞΤϬ βϥ

ϯиЁзЇЭ 
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4-4. Д˔ЌϱрЌТϴ˔І 

4-4-1. ТϮϱи ϱрЌТϴ˔І 

 

1) ˲IF001˳3D ◕ЯДи CityGMLТϮϱи   

 

 ̧ ϱрЌТϴ˔ІϬ βϥṐ ʿ˲ FN001˳ 

 

 4-͓  3D ◕ЯДиCityGMLТϮϱи  

ТϮϱи  Ἱ꜠ ⇔ 

51357380_bldg_6697_op.gm

l 

CityGMLἹ꜠ ∫◕₆ᴸỸ Ỹˢם ϵзϯˣχ ◕ LOD3

Д˔Ќρ ∫ʾḩ ОРзϷрχὺ LOD3̇4

Д˔ЌϬЫ˔Ѕΰθ3D ◕ЯДи 

 

4-4-2. ТϮϱи ϱрЌТϴ˔І 

 

1) ˲IF101˳3D ◕ЯДиχ Ἢ Ḋ PCDТϮϱи  

 

 ̧ ϱрЌТϴ˔ІϬ βϥṐ  

ü ˲FN001˳ 

 

 4-62 3D ◕ЯДиχ Ἢ ḊPCDТϮϱи π ΰθPCDТϮϱиϱЮ˔Ѕ  
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 4-͔  3D ◕ЯДиχ Ἢ Ḋ PCDТϮϱи  

ТϮϱи  Ἱ꜠ ⇔ 

elas_map.pcd PCDἹ

꜠ 

∫◕₆ᴸỸ Ỹˢם ϵзϯˣχ ◕ LOD3Д˔Ќρ ∫

ОРзϷрχὺ LOD3̇ 4Д˔ЌϬЫ˔Ѕΰθ3D ◕ЯДи

ϬʺPCDἹ꜠τ  ΰθϜχʻ 

PCDἹ꜠τ Ḋβϥ∑ʺᶆὺ τνΜοζϦηϦԁ LODχйЦиΥ

‰ΜД˔ЌϬ ἪᴟβϥʻάϦτϢϤʺὺ LOD4Υ ԁ ∕βϥ

∫ ОРзϷрψLOD4ϬЦ˔Іτʺ χὺ ψLOD3ϬЦ˔Іρ

ΰθ ἪД˔ЌˢpcdТϮϱиˣΥ ήϦϥʻ 

 

2) ˲IF102˳PLATEAU PCL Generator PCDТϮϱи  

 

 ̧ ϱрЌТϴ˔ІϬ βϥṐ  

ü ˲FN101˳ 

 

 

 4-63 PLATEAU PCL Generator PCDТϮϱи  ϱЮ˔Ѕ  

  

 4-͕  PLATEAU PCL Generator PCDТϮϱи  

ТϮϱи  Ἱ꜠ ⇔ 

pclg_map.pcd PCDἹ

꜠ 

“ϵзϯχCityGMLТϮϱиϬPCLGπ ϙ₅ϙʺּכ Ϭᴠ Ἃḧ

π “ήδϥάρπ ήϦϥ ἪЫАФʻ 
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4-4-3. ὀϱрЌТϴ˔І 

 

Д˔Ќχ ψROSЮАЈ˔Ѕ τϢϤ “Ξʻ 

  

1) ˲IF201˳LiDARІϺарД˔Ќχ ὀ  

 

 ̧ ϱрЌТϴ˔Іχ ⇔ 

ü LiDARгИАЕπ︡ ΰθІϺарД˔ЌϬELASπ Ϊ︡ϥ 

 ̧ ϱрЌТϴ˔ІϬ βϥṐ  

ü ˲FN004˳˲FN005˳˲FN006˳˲FN011˳ 

 ̧ ФкЕЀи 

ü ROSЮАЈ˔Ѕ 

 ̧ ОІ 

ü / fusion/ lidar 

 ̧ ЮАЈ˔Ѕἷ 

ü AnswerForm 

 4-͍ ͌ ЮАЈ˔ЅἷˢAnswerFormˣ 

Тϰ˔иЖ   

lidar_scan LiDARІϺарД˔Ќ - 

  

 4-͍ ͍ LiDARІϺарД˔Ќχ ὀ 

 Ἱ꜠ ЌϱЬрϽʾ  

LiDARІϺарД˔Ќ Point CloudἹ꜠ 20 Hzˢ1 ḧτ20ᴗ ︡ ˣ 

 

2) ˲IF202˳GNSSӡ℅ χ ὀ  

 ̧ ϱрЌТϴ˔Іχ ⇔ 

ü GNSSгИАЕπ︡ ΰθ ӡ ϬELASπ Ϊ︡ϥ 

 ̧ ϱрЌТϴ˔ІϬ βϥṐ  

ü ˲FN007˳˲FN008˳˲FN010˳ 

 ̧ ФкЕЀи 

ü ROSЮАЈ˔Ѕ 

 ̧ ОІ 

ü / fusion/ gnss 

 ̧ ЮАЈ˔Ѕἷ 

ü AnswerForm 

 

 4-͍ ͎ ЮАЈ˔ЅἷˢAnswerFormˣ 



uc24-02_Ṫ ᾁ йЪ˔Е_3D◕ЯДиρBIMϬᶨ ΰθЯРзГϰꜛ ֫‚ЄІГЭ v3.0 

  - 93 - 

Тϰ˔иЖ   

gnss GNSSӡ℅ Д˔Ќ - 

  

 4-͍ ͏ GNSSӡ℅  Д˔Ќχ ὀ 

 Ἱ꜠ ЌϱЬрϽʾ  

GNSSӡ℅  NMEAἹ꜠ 5 Hzˢ1 ḧτ 5ᴗ ︡ ˣ 

 

3) ˲IF203˳ϸЮжᵊ Д˔Ќχ ὀ  

 ̧ ϱрЌТϴ˔Іχ ⇔ 

ü ϸЮжгИАЕπ︡ ΰθᵊ ϬELASπ Ϊ︡ϥ 

 ̧ ϱрЌТϴ˔ІϬ βϥṐ  

ü ˲FN009˳ 

 ̧ ФкЕЀи 

ü ROSЮАЈ˔Ѕ 

 ̧ ОІ 

ü / fusion/ camera 

 ̧ ЮАЈ˔Ѕἷ 

ü AnswerForm 

 4-͍ ͐ЮАЈ˔ЅἷˢAnswerFormˣ 

Тϰ˔иЖ   

fpv_img ϸЮжֳ Д˔Ќ - 

  

 4-͍ ͑ ϸЮжֳ Д˔Ќχ ὀ 

 Ἱ꜠ ЌϱЬрϽʾ  

ϸЮжֳ Д˔Ќ ImageἹ꜠ 30 Hzˢ1 ḧτ30ᴗ ︡ ˣ 

 

4) ˲IF204˳ IMUsṐ ˣᴥ /ᶑ Д˔Ќχ ὀ  

 ̧ ϱрЌТϴ˔Іχ ⇔ 

ü IMUгИАЕπ︡ ΰθᴥ /ᶑ ϬELASπ Ϊ︡ϥ 

 ̧ ϱрЌТϴ˔ІϬ βϥṐ  

ü ˲FN009˳˲FN010˳˲FN012˳ 

 ̧ ФкЕЀи 

ü ROSЮАЈ˔Ѕ 

 ̧ ОІ 

ü / fusion/ imu 

 ̧ ЮАЈ˔Ѕἷ 

ü AnswerForm 
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 4-͍ ͒ ЮАЈ˔ЅἷˢAnswerFormˣ 

Тϰ˔иЖ   

acceleration ᴥ  - 

angular_velocity ᶑ   - 

  

 4-͍ ͓ IMUsṐ ˣᴥ /ᶑ Д˔Ќχ ὀ 

 Ἱ꜠ ЌϱЬрϽʾ  

IMUsṐ ˣᴥ /ᶑ  ROSЮАЈ˔ЅἹ꜠ 200 Hzˢ1 ḧτ200ᴗ︡ ˣ 

 

5) ˲IF205˳ELAS̋SENSYN CORE Pilotḧ ὀϱрЌТϴ˔ІˢROSЮАЈ˔ЅἹ꜠ˣ 

 ̧ ϱрЌТϴ˔ІϬ βϥṐ  

ü ˲FN003˳˲FN011˳˲FN012˳˲FN013˳˲FN015˳˲FN017˳˲FN018˳˲FN019˳˲FN020˳ 

 ̧ ФкЕЀи 

ü ROSЮАЈ˔Ѕ 

 4-͍ ͔ ELAS̋SENSYN CORE Pilotḧ ὀϱрЌТϴ˔ІˢROSЮАЈ˔ЅἹ꜠ˣ 

# ϱрЌТϴ˔І   

1 Ὂ ˢ “и˔Еˣχ  ¶ “и˔ЕϬ βϥ 

ü ם“βϥ “Ὂ χϳϴϱЪϱрЕ 

 s ӳ ʾὊ ʾ‰ ˣ 

ü ᶆϳϴϱЪϱрЕτΣΪϥЖк˔рχ  

ü “и˔Еχ Ὣᴮˢ ῞/ﬞ ˣ ꜘ 

2 “ᵫ◐◙ꜘ ¶ Ṑ τ ήϦθ “и˔ЕπχЬАЄдрϬᵫ◐ΰʺ

βϥ◙ꜘϬ βϥ 

3 ừẍ ♁◙ꜘ ¶ “ χЬАЄдрϬԁⱲ ♁ΰʺζχ πШНзрϽβ

ϥ◙ꜘϬ βϥ 

4 “™ᵫ◙ꜘ ¶ ԁⱲ ♁ΰθʺ “ χЬАЄдрϬ™ᵫβϥ 

5 ГйЮЕз˔ χ ꜘ ¶ Ṑ χᶆ ГйЮЕз˔ ϬSENSYN CORE Pilotτ

βϥ 

ü Ṑ ʺϸЮж  

ü Ṑ χ ệ 

ü Ṑ χӡ ˢӳ ʾὊ ʾ‰ ˣ 

ü Ṑ χ “ ˢm/sx 

ü Ṑ χꜛᾪӡ ІГ˔ЌІˢGNSSӡ ʺ

LiDARӡ ˣ 

ü Ṑ χНАГз˔▪  

ü “Я˔Ж 

ü “ Ⱳḧ 
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6) ˲IF206˳ꜛᾪӡ /Жк˔рӱ χ ὀ 

 ̧ ϱрЌТϴ˔ІϬ βϥṐ  

ü ˲FN006˳˲FN009˳˲FN010˳ 

 4-͍ ͕ ELAS̋SENSYN CORE Pilotḧ ὀϱрЌТϴ˔І 

# ϱрЌТϴ˔І   

1  LiDARꜛᾪӡ χ ὀ ¶ LiDARк˔ϸзЉ˔ЄдрτϢϤ ήϦθʺLiDARχꜛ

ᾪӡ Ϭ˲FN006˳LiDARӡ ℅ ḊṐ

πṁ ℅ Ὁτ ΰθД˔ЌϬ˲FN010˳ ӡ ›τ

ὀβϥ 

2 Жк˔рӱ χ ὀ ¶ ˲FN009˳РЅвϯиϱЗ˔ЄаиϷЖЮЕзˢVIOxϢ

Ϥ ϣϦϥЖк˔рӱ ˢxyz ʺᶑ

ˣϬ˲FN010˳ ӡ ›τ ὀβϥ 

 

7) ˲IF207˳ּכ ʺSENSYN CORE Pilotḧ ὀϱрЌТϴ˔І 

 

 ̧ ϱрЌТϴ˔ІϬ βϥṐ  

ü ˲FN018˳˲ FN108˳  

 ̧ ФкЕЀи 

ü MQTTЮАЈ˔Ѕ 

 4-͎ כּ ͌ ʺSENSYN CORE Pilotḧ ὀϱрЌТϴ˔І 

# ϱрЌТϴ˔І   

1 ГйЮЕз˔ χ ꜘ ¶ Ṑ χᶆ ГйЮЕз˔ ϬSENSYN CORE Pilotτ

βϥ 

ü Ṑ ʺϸЮж  

ü Ṑ χ ệ 

ü Ṑ χӡ ˢӳ ʾὊ ˣ 

ü Ṑ χ “ ˢm/sx 

ü Ṑ χꜛᾪӡ ІГ˔ЌІˢGNSSӡ ˣ 

ü Ṑ χНАГз˔▪  

 

 

8) ˲IF208˳SENSYN CORE PilotΤϣּכ ϒи˔Е χ ὀϱрЌТϴ˔І 

 

 ̧ ϱрЌТϴ˔ІϬ βϥṐ  

ü ˲FN109˳ 

 ̧ ФкЕЀи 

ü MQTTЮАЈ˔Ѕ 
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 4-͎ כּ ͍ ʺSENSYN CORE Pilotḧ ὀϱрЌТϴ˔І 

# ϱрЌТϴ˔І   

1 Ὂ ˢ “и˔Еˣχ  ¶ “и˔ЕϬ βϥ 

ü ם“βϥ “Ὂ χϳϴϱЪϱрЕ 

 s ӳ ʾὊ ˣ 

ü ᶆϳϴϱЪϱрЕτΣΪϥּכ χ  

ü “и˔Еχ Ὣᴮˢ ῞/ﬞ ˣ ꜘ 

2 “ᵫ◐◙ꜘ ¶ Ṑ τ ήϦθ “и˔ЕπχЬАЄдрϬᵫ◐ΰʺ

“ᵫ◐βϥ◙ꜘϬ βϥ 

 

9) ˲IF209˳ ELAS̋SENSYN CORE Pilotḧ ὀϱрЌТϴ˔ІˢMAVLinkἹ꜠ˣ 

 

 ̧ ϱрЌТϴ˔ІϬ βϥṐ  

ü ˲FN015˳˲FN017˳˲FN020˳ 

 ̧ ФкЕЀи 

ü MAVLinkἹ꜠ 

 4-͎ ͎ ELAS̋SENSYN CORE Pilotḧ ὀϱрЌТϴ˔І(MAVLinkἹ꜠) 

# ϱрЌТϴ˔І   

1 Ὂ ˢ “и˔Еˣχ  ¶ “и˔ЕϬ βϥ 

ü ם“βϥ “Ὂ χϳϴϱЪϱрЕ 

 s ӳ ʾὊ ʾ‰ ˣ 

ü ᶆϳϴϱЪϱрЕτΣΪϥЖк˔рχ  

ü “и˔Еχ Ὣᴮˢ ῞/ﬞ ˣ ꜘ 

2 “ᵫ◐◙ꜘ ¶ Ṑ τ ήϦθ “и˔ЕπχЬАЄдрϬᵫ◐ΰʺ

βϥ◙ꜘϬ βϥ 

3 ừẍ ♁◙ꜘ ¶ “ χЬАЄдрϬԁⱲ ♁ΰʺζχ πШНзрϽβ

ϥ◙ꜘϬ βϥ 

4 “™ᵫ◙ꜘ ¶ ԁⱲ ♁ΰθʺ “ χЬАЄдрϬ™ᵫβϥ 

5 ГйЮЕз˔ χ ꜘ ¶ Ṑ χᶆ ГйЮЕз˔ ϬSENSYN CORE Pilotτ

βϥ 

ü Ṑ ʺϸЮж  

ü Ṑ χ ệ 

ü Ṑ χӡ ˢӳ ʾὊ ʾ‰ ˣ 

ü Ṑ χ “ ˢm/sx 

ü Ṑ χꜛᾪӡ ІГ˔ЌІˢGNSSӡ ʺ

LiDARӡ ˣ 

ü Ṑ χНАГз˔▪  

ü “Я˔Ж 
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ü “ Ⱳḧ 

 

 

10) ˲IF251˳PLATEAU PCL GeneratorϱрЌТϴ˔І 

 

 ̧ ϱрЌТϴ˔ІϬ βϥṐ  

ü ˲FN101˳ 

 ̧ ФкЕЀи 

ü σΰ 

 4-͎ ͏ PLATEAU PCL GeneratorϱрЌТϴ˔І 

# ϱрЌТϴ˔І   

1 PLATEAU SDK for Unity ¶ ͏D ◕ЯДиϬUnityτ ϙ₅Ϛ 

ü CityGMLχ  

ü ϙ₅ϙϵзϯχ  

ü LODχ  

2 Ἢ  ¶ PCLGχLiDARϬ“Ξ 

ü ּבᶑ χ  

ü ẩ χ  

3 и˔Е  ¶ и˔Е Ϭ“Ξ 

ü ϳϴϱЪϱрЕχ  

 

 

11) ˲IF261˳ ἪД˔Ќ ϙ₅ϙϱрЌТϴ˔І 

 

 ̧ ϱрЌТϴ˔ІϬ βϥṐ  

ü ˲FN102˳˲ FN105˳ 

 ̧ ФкЕЀи 

ü ROSЮАЈ˔Ѕ 

 4-͎ ͐ ἪД˔Ќ ϙ₅ϙχ ὀϱрЌТϴ˔І 

# ϱрЌТϴ˔І   

1 LiDARД˔Ќ ¶ 3D LiDARΤϣ ϙ₅ϘϦϥД˔ЌϬROSЮАЈ˔Ѕτ

Ḋβϥ 

ü Ἢ℅  

ü Ἢế  

 

 

12) ˲IF262˳NMEAД˔Ќ ϙ₅ϙϱрЌТϴ˔І 
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 ̧ ϱрЌТϴ˔ІϬ βϥṐ  

ü ˲FN103˳˲ FN104˳˲ FN105˳ 

 ̧ ФкЕЀи 

ü ROSЮАЈ˔Ѕ 

 4-͎ ͑ NMEAД˔Ќ ϙ₅ϙϱрЌТϴ˔І 

# ϱрЌТϴ˔І   

1 NMEAД˔Ќ ¶ RTK-GNSSӡДНϱІΤϣ ϙ₅ϘϦϥД˔ЌϬROS

ЮАЈ˔Ѕτ Ḋβϥ 

ü ӳ Ὂ  

 

 

13) ˲IF263˳ЈрЂ˔Д˔Ќ ϱрЌТϴ˔І 

 

 ̧ ϱрЌТϴ˔ІϬ βϥṐ  

ü ˲FN104˳ 

 ̧ ФкЕЀи 

ü ROSЮАЈ˔Ѕ 

 4-͎ ͒ NMEAД˔Ќ ϙ₅ϙϱрЌТϴ˔І 

# ϱрЌТϴ˔І   

1 LiDARД˔Ќ ¶ LiDARΤϣ ϣϦϥ ἪД˔Ќτ ΰʺḧԏΦ ϞЛϱ

Ї ẠϬ“Ξ 

2 NMEAД˔Ќ ¶ RTKӡДНϱІΤϣ ϣϦϥӳ Ὂ τ ΰʺ℅

Ḋσςχ Ϭ“Ξ 

 

 

14) ˲IF264˳ꜛᾪӡ ϱрЌТϴ˔І 

 

 ̧ ϱрЌТϴ˔ІϬ βϥṐ  

ü ˲FN105˳ 

 ̧ ФкЕЀи 

ü ROSЮАЈ˔Ѕ 

 4-͎ ͓ ꜛ ᾪӡ ϱрЌТϴ˔І 

# ϱрЌТϴ˔І   

1 ꜛᾪӡ Д˔Ќ ¶ Autoware℅ Ὁπ ϣϦϥּכ χӡ ρ℅ Ϭὓ▄βϥ  

 

 

15) ˲IF265˳ꜛ “ ϱрЌТϴ˔І 
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 ̧ ϱрЌТϴ˔ІϬ βϥṐ  

ü ˲FN105˳˲ FN106˳˲ FN107˳ 

 ̧ ФкЕЀи 

ü CAN-Bus 

 4-͎ ͔ ꜛ ᾪӡ ϱрЌТϴ˔І 

# ϱрЌТϴ˔І   

1 Can-Bus ¶ ⌠ Ϭṁτʺּכ ϒ “◙ꜘϬ β  

 

 

16) ˲IF266˳и˔Е ϱрЌТϴ˔І 

 

 ̧ ϱрЌТϴ˔ІϬ βϥṐ  

ü ˲FN107˳ 

 ̧ ФкЕЀи 

ü ROSЮАЈ˔Ѕ 

 4-͎ ͕ ꜛ ᾪӡ ϱрЌТϴ˔І 

# ϱрЌТϴ˔І   

1 и˔Е כּ ¶  χ “ᵫ◐ ρи˔ЕϬAutoware℅ Ὁπ β

ϥ 

 

 

4-4-4. ᵰ ὀϱрЌТϴ˔І 

 

 ˲IF301˳CesiumʺSENSYN CORE PilotЂ˔Н˔ḧ 

 ̧ ϱрЌТϴ˔Іχᵵ  

ü CesiumρSENSYN CORE Pilotḧπ Ϭ“Ξ  

 ̧ ϱрЌТϴ˔ІϬ βϥṐ  

ü ˲FN014˳˲FN016˳ 

 

 ̧ ФкЕЀи 

ü HTTPS 

 4-͏ ͌ CesiumʺSENSYN CORE PilotЂ˔Н˔ḧϱрЌТϴ˔І 

ϱрЌТϴ˔І   

Д˔ЌзϼϵІЕ CesiumΤϣ Д˔ЌϬ ϙ₅Ϛ 

3DϷУЅϴϼЕД˔ЌзϼϵІЕ CesiumΤϣ3DϷУЅϴϼЕχД˔ЌϬ ϙ₅Ϛ 

 

 ˲IF302˳PLATEAUЂ˔РІʺSENSYN CORE PilotЂ˔Н˔ḧ 
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 ̧ ϱрЌТϴ˔Іχᵵ  

ü PLATEAUЂ˔РІρSENSYN CORE Pilotḧπ Ϭ“Ξ 

 ̧ ϱрЌТϴ˔ІϬ βϥṐ  

ü ˲FN014˳˲FN016˳˲FN019˳  

 ̧ ФкЕЀи 

ü HTTPS 

 ̧ ζχ  

ü PLATEAU Ђ˔РІτνΜοʺ ΰΨψGitHubЖϺвЮрЕϬ╥ 7 

 4-͏ ͍ PLATEAUЂ˔РІʺSENSYN CORE PilotЂ˔Н˔ḧϱрЌТϴ˔І 

ϱрЌТϴ˔І   

ἹД˔ЌзϼϵІЕ PLATEAUЂ˔РІΤϣPLATEAU-TerrainД

˔ЌϬ ϙ₅Ϛ 

ὺ LOD2Д˔ЌχзϼϵІЕ PLATEAUЂ˔РІΤϣὺ LOD2Д˔Ќ

Ϭ ϙ₅Ϛ 

 

 ˲IF303˳ Ϭ πΦϥ Ⱬ Ϭӳ ʾὊ ℅ τ ḊβϥθϛχЅϷЀ˔ЖД˔ЌЦ˔І  

 ̧ ϱрЌТϴ˔Іχᵵ  

ü Cesium Geocode API 

ü Ϭ πΦϥ Ⱬ Ϭӳ ʾὊ ℅ τ ḊβϥθϛχЅϷЀ˔ЖД˔ЌЦ˔І  

 ̧ ϱрЌТϴ˔ІϬ βϥṐ  

ü ˲FN014˳ 

 ̧ ФкЕЀи 

ü HTTPS 

 ̧ ζχ  

ü ΰΨψCesium῝꜠ЖϺвЮрЕϬ╥ 8 

 4-͏ ͎ Ϭ πΦϥ Ⱬ Ϭӳ ʾὊ ℅ τ ḊβϥθϛχЅϷЀ˔ЖД˔ЌЦ˔І 

Name Type 

container Element £ string 

Scene Scene 

geocoderServices Array 

autoComplete boolean 

flightDuration number 

destinationFound Geocoder.DestinationFoundFunction 

 

 

7https://github.com/Project-PLATEAU/plateau-streaming-tutorial 

8https://cesium.com/learn/cesiumjs/ref-doc/Geocoder.html 

https://github.com/Project-PLATEAU/plateau-streaming-tutorial
https://cesium.com/learn/cesiumjs/ref-doc/Geocoder.html
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 ˲IF304˳ELAS̋DJIЖк˔рḧ 

 ̧ ϱрЌТϴ˔Іχᵵ  

ü ELASρDJIЖк˔рḧπ Ϭ“Ξ  

 ̧ ϱрЌТϴ˔ІϬ βϥṐ  

ü ˲FN003˳ 

 ̧ ФкЕЀи 

ü Єзϯи ˢRS232ˣ 

 4-͏ ͏ ELAS̋DJIЖк˔рḧϱрЌТϴ˔І 

ϱрЌТϴ˔І   

RTK-GNSSӡ зϼϵІЕ RTK-GNSSτϢϥЖк˔рꜛᾪӡ ӡ Ϭз

ϼϵІЕ 

FPV╖ֲᵊ зϼϵІЕ Жк˔р χ ϸЮжˢFPVxπ╖ֲΰθᵊ

ϬзϼϵІЕ 

Жк˔р ῈзϼϵІЕ Жк˔рχ ῈϬзϼϵІЕ 
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ם .4-5 τ ΜθД˔Ќ 

4-5-1. ᶨ ΰθД˔Ќԁ  

 

1) ΰθ3D ◕ЯДи 

 ̧ ʿ2024 ˢ ˣ 

 ̧ ◕ ʿ ∫ ∫◕ 

 ̧ ТϮϱи ʿ27100_osaka-shi_city_2024_citygml_1_op 

 ̧ ЮАЄв ‹ʿ51357380ˢϱрДАϼІЫАФπᴍ ӤΜχᴷ ˣ 

 

 

 

 4-64 ϱрДАϼІЫАФˢ ∫◕ˣ 
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 4-͏ ͐ βϥ3D ◕ЯДи 

 ἷ Ỹ  ID   Д˔ЌϬ

ΰθ

Ṑ

ˢIDx  

ὺ

LOD3 

bldg:Buil

ding 

Ἃḧ  DT001 bldg:lod3Solid 

 

LOD3Ϭ  β

ϥ χṇᴡἹ  

FN001 

ὺ

LOD4 

bldg:Buil

ding 

Ἃḧ  DT002 bldg:lod4Solid 

 

LOD4Ϭ  β

ϥ χṇᴡἹ  

FN001 

 

LOD3 

tran:Roa

d 

Ἃḧ  DT003 tran:lod3MultiSurface ףτϢϤӤ

ϘϦθ χ

Ӥ 

FN101 

◕

LOD3 

frn:CityF

urniture 

Ἃḧ  DT004 frn:lod3Geometry LOD3Ϭ  β

ϥ χṇᴡἹ  

FN001 

FN101 

Ἱ Geo:Geo

graphical

Features 

Ἃḧ  DT005 Geo:GeographicalFeatures ἹЯДи FN101 

 

2) βϥζχ χД˔Ќ 

 

1. Д˔Ќԁ  

 

 4-͏ ͑ βϥζχ Д˔Ќˢԁ ˣ 

ID ϵзϯ 

ˢ ◕ˣ 

ᶨ Д˔Ќ  Д˔Ќ 

Ἱ꜠ 

 

 

 Д˔Ќ

Ϭ

ΰθṐ

ˢIDx  

DT101 ∫◕ BIMsIFCx ∫ʾḩ ОРз

Ϸрχ ὓ Ϭṁ

τ ₈̋ᵕχם ᾓχם

θϛτ ṛ⌠ ΰθ

BIMЯДи 

IFC 2024

 

∫◕ʺ 

ᶴ꜠ᵓּז

Ῥ

 

FN001 

DT102 ∫◕ PLATEAU-Terrain ἹЯДиχ 

TerraindbД˔Ќ 

Terraindb 2023

 

PLATEAU

Ђ˔

РІ 

FN014 

DT103 ∫◕ PLATEAU-3DTiles ὺ ЯДи χ 3D 

TilesД˔Ќ 

3D Tiles 2024

 

⁯∑‚Ộ

ᶴ꜠ᵓּז 

FN014 
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2. Д˔ЌЂрФиˢϱЮ˔Ѕˣ 

 

 4-͏ ͒ βϥζχ Д˔ЌˢЂрФиˣ 

ID ᶨ Д˔Ќ ЂрФиʾϱЮ˔Ѕ 

DT101 BIMsIFCx 

 

DT102 PLATEAU-Terrain 

 

DT103 PLATEAU-3DTiles 

 

 

 

4-5-2. ʾ ḊΰθД˔Ќ 

 

 

 4-͏ ͓ ʾ ḊβϥД˔Ќ 

ID ЄІГЭτ

βϥД˔Ќ 

ˢ Д ˔ Ќ Ἱ

꜠ˣ 

  Д˔Ќ ЊТ

Еϳϴϯ 

ᶨ Д˔

Ќ 

ˢД˔Ќ

Ἱ꜠ˣ 

Д˔Ќ

Ϭ

ΰθṐ

ˢID  x



uc24-02_Ṫ ᾁ йЪ˔Е_3D◕ЯДиρBIMϬᶨ ΰθЯРзГϰꜛ ֫‚ЄІГЭ v3.0 

  - 105 - 

DT201 3D ◕ЯД

и 

ˢCityGMLἹ

꜠ˣ 

ἪЫАЎрϽ

χЦ˔Іρσϥ

ἪЫАФϬ

βϥ 

 ̧ 3D ◕ Я Д и

ˢCityGMLἹ꜠ˣϬ

PLATEAU PCL 

Generatorτ ϙ₅

ϙʺ ἪЫАФϬ

βϥ 

PLATEAU PCL 

Generator 

PCDἹ꜠ 
 

FN101 

DT202 LiDARІϺа

рД˔Ќ 

ˢROSЮАЈ

˔ЅἹ꜠ˣ 

ꜛᾪӡ χ

θϛ 

 ̧ 3D LiDARЈрЂ˔

πὓ  

 ̧ ˲FN004˳LiDARк

˔ϸзЉ˔ЄдрṐ

πꜛᾪӡ

Ϭ“Ξ 

˲FN004˳ 

LiDARк˔ϸз

Љ˔Єдр 

Point 

Cloud 

FN004 

FN011 

DT203 GNSSӡ℅

 

(NMEAἹ꜠) 

ꜛᾪӡ ӡχ

θϛ 

 ̧ GNSSϬ ΰοʺ

Жк˔рχӡ ℅

Ϭ︡  

 ̧ ˲FN007˳GNSS

ӡ ЎϴАϸ˔Ṑ

ʺ˲ FN008˳GNSS

ӡ ℅ ḊṐ

πζϦηϦꜛᾪӡ

τ σ

Ϭ“Ξ 

˲FN007˳ 

GNSSӡ

ЎϴАϸ˔Ṑ  

 

˲FN008˳ 

GNSSӡ ℅

ḊṐ  

GNSS

ӡ℅  

(NMEA

Ἱ꜠) 

FN007 

FN008 

FN010 

DT204 IMUs Ṑ ˣ 

ᴥ /ᶑ

 

ˢROSЮАЈ

˔ЅἹ꜠ˣ 

ꜛᾪӡ χ

θϛ 

 ̧ Ѕаϱкρᴥ ὓ

τϢμο3ⱳᾕχᴥ

/ᶑ Ϭὓ  

 ̧ ˲FN010˳ ӡ

›Ṑ πʺꜛᾪӡ

χθϛτ  

˲FN010˳ 

ӡ ›Ṑ

 

ᴥ /

ᶑ  

(ROSЮ

АЈ˔Ѕ

Ἱ꜠) 

FN010 

DT205 ϸЮжᵊ Д

˔Ќ 

(ROSЮАЈ

˔ЅἹ꜠) 

ꜛᾪӡ χ

θϛ 

 ̧ Жк˔р ϸЮж

τϢμοᵊ ϬṜ  

 ̧ ˲FN009˳РЅвϯ

иϱЗ˔ЄаиϷЖ

ЮЕзs VIOxṐ πʺ

ꜛᾪӡ χθϛ

τ  

˲FN009˳ 

РЅвϯиϱЗ

˔ЄаиϷЖЮ

ЕзˢVIOxṐ  

ᵊ Д˔

Ќ 

(ImageἹ

꜠) 

FN009 
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4-6. г˔Ѓ˔ϱрЌТϴ˔І 

4-6-1. ᵊ ԁ  

 

1) PC ᵊ  

 

 4-͏ ͔ PCə ԁ  

ID ὀˢIDx ᵊ  ᵊ  ḩ βϥ

Ṑ ˢIDx  

SC001 - ТжϱЕФжр  ̧ ꜛ “Ϭם“βϥϵзϯχ Ϭṛ ΰʺ

ṛи˔Еχ⌠ ϞϱрЪ˔Еΰθ CityGMLΤ

ϣ ΰθϷУЅϴϼЕЯДиϬϋϜ Ϊϥ

θϛχ ᵊ  

FN015 

SC002 - ṛи˔Еχ⌠   ̧ ТжϱЕФжр ῇᾦό ΰθϵзϯτΣ

Μοʺ ṛχ֫‚и˔ЕϬ⌠ βϥ∑τ σ

ʾ֫‚ ϬὨ βϥᵊ  

FN015 

SC003 SC004,005

,006,007 

Юϱрᵊ   ̧ ЯДиχ כּʺꜘ ʾЖк˔рχ ʺꜛ

֫‚и˔Еχ⌠ ρ ϘπϬԁᾕ ꜘ 

FN015 

SC004 - Ṑ ʾϸЮж   ̧ зІЕἹ꜠π ₈̋ᵕ βϥּכ ʾЖк˔рẉ

όϸЮжϬ  

FN015 

SC005 SC006 ϯϼЄдр ꜘs כּ

ˣ 

 ̧ כּ χϯϼЄдрϬṛ ʺϳϴϱЪϱрЕʺ

χ Ϭם☼ 

 ̧ ψІжϱЍ˔Н˔ ψ Ϭ  

 ̧ “и˔ЕϬ  

FN015 

SC006 SC005,007 ᵊ   ̧ 3D ◕ЯДиϬ ꜘ 

 ̧ 3DἹ꜠χЫАФπʺ Ӫχ ΰʺϯрϽиχ

 ʺ χפּ  Υᴦ   

 ̧ ϳϴϱЪϱрЕχ Υᴦ  

 ̧ ⌠ ΰθи˔ЕϬ τзϯиЌϱЭ ֳ 

FN015 

SC007 SC006 ϯϼЄдр ꜘs Ж

к˔рˣ 

 ̧ Жк˔рχϯϼЄдрϬṛ ʺϳϴϱЪϱр

Еʺ‰ ʺ χ Ϭ“Ξ 

 ̧ ‰ ʺ ψІжϱЍ˔Н˔ ψ Ϭ

 

 ̧ “и˔ЕϬ  

FN015 

SC008 SC009 и˔Е ›ᵊ   ̧ χи˔ЕϬ ›ΰο כּ̋ ρЖк˔рΥ

֫‚βϥи˔ЕϬ⌠  

FN015 

SC009 

 

и˔Е   ̧ ꜛ ֫‚χθϛτ ›βϥּכ Жʾк˔р

ᶆи˔ЕϬ  
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SC010 - и˔ЕϯАФк˔

Ж 

 ̧ כּ ʾЖк˔рτи˔ЕϬ ΰʺ “ᵫ◐ᵊ

τ ӱ 

FN015 

SC011 - “ᵫ◐ᵊ   ̧ כּ χ “ᵫ◐Ⱳτ  FN015 

SC012 SC013,014

,015,016 

ЯИЌзрϽᵊ   ̧ ֫‚ χּכ ʾЖк˔рχӡ Ϭ ᵊ τ

ꜘ 

 ̧ ЂУϳϰрЖϳτГйЮЕз˔ρΰοʺᾝ∕

ӡ ℅ ʺ‰ ʺ ʺLiDARӡ ʺН

АГз˔ χ ꜘ 

 ̧ ừẍⱲχ ♁ʺ™ᵫʺṑḥχ  

FN019 

SC013 SC014 ּכ ГйЮЕз˔

ᵊ  

 ̧ ᾝ∕ӡ ℅ ʺ Ϭ ꜘ FN019 

SC014 SC015 “ḁ ʾ “ᵫ◐

ᵊ  

 ̧ כּ χ “ḁ ῇτ ꜘήϦʺЖк˔рχ

“ᵫ◐Ⱳτ  

FN019 

SC015 SC016 Жк˔рГйЮЕ

з˔ᵊ  

 ̧ ᾝ∕ӡ ℅ ʺ‰ ʺ ʺGNSSRTKӡ

ʺLiDARӡ ʺНАГз˔ Ϭ

ꜘ 

FN019 

SC016 - ừẍ ♁  ̧ Жк˔р “χԁⱲ  FN020 “ם♁

 

2) Ḛ יּ ᵊ  

 

 4-͏ ͕ Ḛ יּ ᵊ ԁ  

ID ὀˢIDx ᵊ  ᵊ  ḩ βϥ

Ṑ

ˢIDx  

SC101 - ⌠   ̧ Юϱрᵊ χ͏ з˔Ѝ˔Τϣ з̋ІЕ π

ṛ3DϷУЅϴϼЕχ ϙ₅ϙϬ  

FN015 

SC102 - ṛ3DϷУЅϴϼ

Еχ  

 ̧ CityGMLϞBIMΤϣ ḊΰθϷУЅϴϼЕ

ϬSENSYN CORE PilotϒϱрЪ˔Еβϥ 

 ̧ ID πꜛ τ ֳ 

FN015 

SC103 - 3DϷУЅϴϼЕχ

ꜘ 

 ̧ ᵊ τϱрЪ˔ЕΰθϷУЅϴϼЕϬ

ꜘ 

FN015 
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4-6-2. ᵊ ӱ  

 

1) PC ᵊ  

   

 4-65 PC ᵊ ӱ  

 

˲012˳
ЯИЌзрϽᵊ˲008˳

и˔Е ›ᵊ

˲003˳
Юϱрᵊ ˢּכ ˣ

˲006˳
ᵊ

˲004˳
כּ ꜘ

˲005˳
ϯϼЄдр ꜘ
ʾϳϴϱЪϱрЕ
ʾ
ʾ

˲001˳
ТжϱЕФжр

˲002˳
ṛи˔Еχ⌠

˲002˳
ṛи˔Еχ⌠

˲016˳
ừẍ ♁

(Жк˔р)

˲010˳
и˔Е

ϯАФк˔Ж

Ⱬ

зІЕ

ЫϳІ ⌠
ІжϱЍ˔Н˔

ᵊ ˢԁ г˔Ѓˣ

˲XXX˳ᵊ ID

⌠
ᵊ ӱXX

Ṑ ⌠

˲003˳
Юϱрᵊ ˢЖк˔рˣ

˲006˳
ᵊ

˲004˳
Ṑ ꜘ

˲005˳
ϯϼЄдр ꜘ
ʾϳϴϱЪϱрЕ
ʾ‰
ʾ
ʾ

зІЕ

ЫϳІ ⌠
ІжϱЍ˔Н˔

˲002˳
ṛи˔Еχ⌠

˲009˳
и˔Е

зІЕ

˲011˳
“ᵫ◐ᵊ

˲013˳
כּ ГйЮЕз˔
ʾּכ ϯϱЀр
ʾᾝ∕ӡ ℅
ʾ

˲014˳
“ḁ / “ᵫ◐

ЍϱϯкϽ

˲015˳
Ṑ ГйЮЕз˔
ʾṐ ϯϱЀр
ʾᾝ∕ӡ ℅
ʾ‰
ʾ
ʾGNSSRTK ӡ

ʾLiDAR ӡ
ʾНАГз˔

ᵫ◐ЩЌр
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2) Ḛ יּ ᵊ  

 

 

 4-66 Ḛ יּ ᵊ ӱ  

 

4-6-3. ᶆᵊ ▫ ⇔ 

 

1. ˲SC001˳ТжϱЕФжр 

 

 ̧ ᵵ  

ü Ⱨ τϱрЪ˔Еΰθ3DЯДиΥЫ˔ЅήϦοΜϥϵзϯϬ  

ü ТжϱЕФжрϬ ΰʺ ᴞτ ṛи˔ЕϬ βϥάρϬᴦ τβϥ 

 ̧ ᵊ ϱЮ˔Ѕ 

 

 4-67 ТжϱЕФжрχ⌠ ᵊ  

  



uc24-02_Ṫ ᾁ йЪ˔Е_3D◕ЯДиρBIMϬᶨ ΰθЯРзГϰꜛ ֫‚ЄІГЭ v3.0 

  - 110 - 

2. ˲SC002˳ ṛи˔Еχ⌠  

 

 ̧ ᵵ  

ü ТжϱЕФжрπ ήϦθ ϵзϯτΣΪϥи˔Е⌠ χ ṍᵊ  

ü и˔Е Ϭ  

ü ֫‚ χ  

̞₈ᵕχᾁ כּ ʾЖк˔рψϳϴϱЪϱрЕ֫‚χϙ ᴂ 

 ̧ ᵊ ϱЮ˔Ѕ 

 

 4-68 ṛи˔Еχ⌠ ᵊ  
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3. ˲SC003˳Юϱрᵊ ˢּכ ʾЖк˔рˣ 

 

 ̧ ᵵ  

ü ᵊ ρּכ ʾЖк˔рχ ϯ̋ϼЄдрχ ᵊ τ ΦΨ ΪϣϦ г̋˔Ѓ˔ψʺ Ϭᾋ

σΥϣ “и˔ЕϬ⌠  

ü ЩЌрΤϣʺ “и˔Еχ ϞϯϼЄдрχ ᴥΥᴦ  

 ̧ ᵊ ϱЮ˔Ѕ 

 

 4-69 Юϱрᵊ χϱЮ˔Ѕ 
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4. ˲SC004˳Ṑ ʾϸЮж  

 

 ̧ ᵵ  

ü ᵺи˔Еπ► βϥּכ ψЖк˔рϬ  

כּ̞ ʾЖк˔рχⱧ ψḚ  ☼םΥיּ

ü ► βϥϸЮжϬ  

 ̧ ᵊ ϱЮ˔Ѕ 

 

 4-70 Ṑ ᵊ ϱЮ˔Ѕ 

  



uc24-02_Ṫ ᾁ йЪ˔Е_3D◕ЯДиρBIMϬᶨ ΰθЯРзГϰꜛ ֫‚ЄІГЭ v3.0 

  - 113 - 

5. ˲SC005˳ϯϼЄдр כּ)ꜘ ) 

 

 ̧ ᵵ  

ü ּכ χϯϼЄдрϬṛ ʺϳϴϱЪϱрЕʺ χ Ϭם☼ 

ü ψІжϱЍ˔Н˔ ψ Ϭ  

ü “и˔ЕϬ  

 ̧ ᵊ ϱЮ˔Ѕ 

 

 4-71 ϯϼЄдр ꜘᵊ כּ) )ϱЮ˔Ѕ 
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6. ˲SC006˳ ᵊ כּ̞  ʾЖк˔рẶ  

 

 ̧ ᵵ  

ü 3D ◕ЯДиϬ ꜘ 

ü 3DἹ꜠χЫАФπʺ Ӫχ ΰʺϯрϽиχ  ʺ χפּ  Υᴦ   

ü ϳϴϱЪϱрЕχ Υᴦ  

ü ⌠ ΰθи˔ЕϬ τзϯиЌϱЭ ֳ 

 ̧ ᵊ ϱЮ˔Ѕ 

 

 4-72 ᵊ ϱЮ˔Ѕ 
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7. ˲SC007˳ϯϼЄдр ꜘ(Жк˔р) 

 

 ̧ ᵵ  

ü ӳ Ὂ Ϭ ΰοʺϳϴϱЪϱрЕϬ  

̞ ᵊ πЪϱрЌ ⌠τϢϤ Ӫχ πЍУиϼзАϼπϜᴦ  

ü Жк˔рχ “ Ϭ  

̞ІжϱЍ˔Н˔ ψ χ  

ü Жк˔рχ “‰ Ϭ  

̞ІжϱЍ˔Н˔ ψ χ  

ü и˔Еχ  

 ̧ ᵊ ϱЮ˔Ѕ 

 

 4-73 ϯϼЄдр ꜘᵊ (Жк˔р)ϱЮ˔Ѕ 
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8. ˲SC008˳и˔Е ›ᵊ  

 ̧ ᵵ  

ü χи˔ЕϬ ›ΰοʺּכ ρЖк˔рΥ ֫‚βϥи˔ЕϬ⌠ βϥ 

 ̧ ᵊ ϱЮ˔Ѕ 

 

 4-74 и˔Е ›ᵊ ϱЮ˔Ѕ 
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9. ˲SC009˳и˔Е  

 ̧ ᵵ  

ü ꜛ ֫‚χθϛτ ›βϥּכ ʾЖк˔рᶆи˔ЕϬ  

 ̧ ᵊ ϱЮ˔Ѕ 

 

 4-75 и˔Е ϱЮ˔Ѕ 
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10. ˲SC010˳и˔ЕϯАФк˔Ж 

 

 ̧ ᵵ  

ü ּכ ʾЖк˔рτи˔ЕϬ ΰʺ “ᵫ◐ᵊ τ ӱ 

 ̧ ᵊ ϱЮ˔Ѕ 

 

 4-76 и˔ЕϯАФк˔Жᵊ ϱЮ˔Ѕ 

  


























































































































































